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VAN NORMAN HIGH FREQUENCY 


MULTIPLE BRAZING 
IN ONE OPERATION 


Typical of the versatility of the Van Norman 
“Packaged Heating’ is the setup for multiple 
brazing of the part shown above. The opera- 
tion consists of a cup brazed into the hub. 
Van Norman “Packaged Heating” does the 
job on four parts simultaneously in 25 sec- 
onds. The operator places four preassembled 


parts in one side of the load coil . . . starts 
the heat cycle and the machine does the 
rest... the result, perfect brazed joints free 


from scale or discoloration. 

By simply changing the work load coil and 
fixture, Van Norman "Packaged Heating” is 
ready for use for practically any heating 
requirement. 

Another advantage of Van Norman high 
frequency ‘Packaged Heating” is that it gives 
manufacturers and commercial job shops a 
versatile heating unit for hardening, brazing, 
annealing, soldering, and forging. And the 
best part of Van Norman “Packaged Heating” 
is that it comes complete with all controls, 
meters and timing devices for ‘automatic 
operation on every type of heating job. 
Investigate Van Norman high frequency 
“Packaged Heating.” Find out how it will 
speed up production, save time and cut 
costs. Let us prove to you how Van Norman 
“Packaged Heating” will pay for itself out 
of savings in a very short time. 
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; 
Workpiece and multiple load coil arrangement used for the job illustrated above. | 
While machine heats 4 parts in one side of load coils, the operator unloads 
and loads other set of load coils. The result speeded output and economy. 
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OTHER “Packaged eooting ” Applications 





Typical setup wed re caiiens hardening In this operation outer ball bearing race 





teeth of a worm gear. is expanded by heating so that balls can | 
be easily fitted into place. a 
VAN NORMAN COMPANY 
SPRINGFIELD a (()) =a QS massacnuserts 


‘Tt Pays to Van Normanige” 
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Immediate aims after Axis defeat—reconversion and guarding of the 


peace. . 


.. Stockpiling bill “one of most important pieces of legislation.” ... 
Always arguments on our metal resources. 


. . » One authority complacent 


on won, copper and zinc.... Popular press sometimes worried. 

Despite war depletion we are “one of the wealthiest nations on earth as to 
minerals.” ... Rapid obsolescence of weapons dictates prompt scrapping... . 
Among new weapons are glider-borne tanks, aluminum landing mats, tank 
destroyer that can negotiate roughest going yet achieved, 

Jeep is proving our most versatile weapon. ... Sub-zero treatment rapidly 


takes place in metal processing. . . 


. Robot bomb is exceedingly simple 


mechanically. ... Our far-flung soldiers are good salesmen for USA... . 


More about p.w. automobile. . . 


Goose-stepping and heiling days about over. 





Metal Supplies 


Immediately after the Axis is de- 
feared, the United States will be en- 
gaged in two principal projects: First, 
reconversion back to peace, and sec: 
ond: Preparation for defense against 
another war, or keeping of the peace. 

Common to both of these are our 
supplies of metals, a phase.of this 
was in which we have been very for- 
tunate, since major scarcities lay-out: 
side of metals, or in lumber; papet, 
rubber, etc. 

Classed by Senator Carl Hayden, 
Arizona, as “one of the most impor- 
tant pieces of legislation to pass:the 
Senaté since I-have sat in that: body,” 
the metals and minerals stockpiling 
Clause. of the Surplus Property Bill 
was passed in late Auguist.: It pro- 
vides that all Government-owned ac- 
cumulations of strategic metals (and 
minerals) be transferred to a Gov- 
érnment-owned agency and stored for 
the next national emergency. In- 
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and Stockpiling 


cluded are all metals listed in either 
Group A or B as determined by the 
Army and Navy Manitions Board 
on March 6, 1944, and embracing 
ores, concentrates, alloys, scrap and 
partially completed fabricated articles. 
Many statements:::and counter- 
statements afid:-opinions have been 
expressed: in recent months over 
stockpiling of metals. One staternent 
is to the effect that when the: next 
war comes certain‘ thetals now strate- 
gic or. critical would no longer be 
considered so, -hence no need for 
stockpiling. Our rebuttal would be 
that metals are basic; and no matter 
how great:the change dn -design: and 
functions: . of. .furure.. weapons, the 
same old metals will be needed. 
Another theory is that by reverse 
lend-lease we should build up our 
stockpiles from foreign metals almost 
exclusively, allowing our own metals 
to stay in the ground as a reserve. 





by Harold A. Knight 
News Editor 


Many, in fact, have the opinion that 
American metal resources are virtu- 
ally exhausted. Typical was an edi- 
torial in the New York World-Tele- 
gram on “But Will the Supply Hold 
Out?” 


Typical Belief in Mineral Scarcity 


In brief the editorial stated: Our 
Lake Superior iron ore will last at 
present consumption (90,000,000 
tons yearly) only six to ten years; our 
deposits of high-grade copper are 
practically exhausted; our zinc has 
almost reached the vanishing point; 
we depend on imports for nickel and 
tin; bauxite resources are meager. 
Only of coal have we plenty. 

There followed a letter to the edi- 
tor of the Telegram from Evan Just, 
editor, Engineering & Mining Jour- 
nal, a gentleman certainly in a posi- 
tion to know what he talks about. 
Said Mr. Just, in essence: 

“Present rates of mineral consump- 
tion are double those of prewar, and 
there is no expectancy such rates will 
continue. The over-all supply of 
high-grade’ iron ore is expected to 
last 20 years or more. Means are now 
at hand to use our enormous Jow 
grade deposits. Costs of low grade 
over present high grade will be so 
little more that - final- consumers— 
possibly even industrial-consumers— 
will never: know the - difference. 


We Are Used to Low Grade Copper 
“As to copper, we have depended 
on low grade ores for a long time, 


anyway. Our copper reserves are far 
from being exhausted. As to zinc, 
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the most pessimistic count on local 
supplies to fill half our needs into 
the indefinite future. We have always 
depended on foreign nickel and tin, 
so things are no different. Our 
bauxite reserves were never much 
in the first place, but there is plenty 
in this hemisphere. We can make 
aluminum from clay.” 

Concludes Mr. Just: “The situa- 
tion does call for competent scrutiny 
and the development of a national 
policy based on sound reasoning, but 
we still remain one of the wealthiest 
nations on earth in terms of min- 
erals.” 

So, having dismissed with a calm- 
ing hand metal supply bugaboo wor- 
ries of the future, shall we scrutinize 
some of our most modern weapons, 
born somewhat late in the war? 
Let’s Inspect Some Modern Weapons 

Germans were reportedly shocked 
to see tanks emerging from gliders 
dropped on Normandy. One of the 
first of these tanks silenced, within 
two minutes of landing, a German 
gun post that had been causing 
heavy casualties among Allied ground 
forces. This tank-carrying glider, the 
Hamilcar, has a wingspread greater 
than a Lancaster 4-engine bomber. 

The new tank, designed for the 
glider, has been called “The Locust” 
by the British. This trump card was 
saved for the main invasion. The 
tank reaches the place of combat 
while in fresh mechanical condition. 
It is small enough to ride comfort- 
ably in the belly of the glider, but 
big enough to wreck the enemy. 

Interesting, too, are the new alumi- 
num landing mats, logical in view 
of the more ample supply of this 
light metal. They do not replace but 
supplement the steel landing mat. 
They will prove valuable where 
transportation is extremely difficult 
or speed is imperative. Weighing 
one-half the steel mat, it will pave 
the way for bombifig Tokyo through 
advance air fields in China, Burma 
and Pacific Islands. Over 45,000,000 
lb. of aluminum are called for in 
the original program. Many peace 
time applications come to mind. 

At first we could not tell the dif- 
ference between a tank and a tank 
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destroyer until we noticed the latter 
has more gun and less tank. Our 
newest pride of destroyer is the “Hell- 
cat” or M-18, with 76-mm. cannon 








Let’s Be:t Obsolescence! 


Again we learn how rapidly 
weapons become obsolete. Our 
Garand rifle is our only major 
equipment not materially al- 
tered since Pearl Harbor. Wit- 
ness the parade of bazookas and 
other offshoots of the rocket; 
the flamethrower, tanks emerg- 
ing from gliders, the versatile 
bull dozer, the many types of 
Radar. 


Observe the many old timers 
put into modern dress, such as 
the battleship, the balloon, the 
rubber-tired big gun, the G. I. 
canteen of plastic. Our soldier 
has a brand new friend to whom 
he is as devoted as to his dog— 
the jeep. 

Our eyes first opened on ob- 
solescence in this generation 
| when the Magimot Line was 
| outflanked and breached like 
| an egg shell. On the outgoing 
trip for the Germans in 1939 
the Siegfried line was consid- 
ered the latest for invulnerabil- 
ity; on their return trip that 
line is just another obsolescent 
engineering piece. 





Yes, yes—but what of it? 
This—the time is near when 
we unscramble our war equip- 
ment. Let’s scrap most of i 
with a bold, deciswe hand. 
Let’s retain our “know how,” 
blueprints, skeleton plants and 
machinery, ever using imagin- 
ation on new weapons. 





Let’s beat obsolescence to the 
punch. Let's retain mostly a 
strong potential for defending 


| ourselves again when necessary. 

















and 55 mi. per hr. speed. It has ef- 
fective artillery range of over 7 mi. 
It weighs 19 tons, has welded armor 
plate hull and 360° revolving turret. 


It can negotiate rougher going than 
any other motorized artillery .yet 
made. A feature is a new type indi- 
vidual wheel suspension, incorporat- 
ing torsion springs, double-acting 
shock absorbers and compensators, 
making for unusual level riding qual- 
ities. Fore and aft pitch are greatly 
reduced. It is virtually impossible to 
“throw” the track in sharp turns at 


high speed. 
Personality and Versatility 


Meanwhile our jeep becomes more 
versatile. An arc welding unit has 
been mounted on the 4% ton 4 by 4 
truck for on-the-spot repairs near the 
front lines. It can go over rough ter- 
ritory and its smallness makes it a 
poor target. It can be landed with 
early waves of a landing invasion, 
can penetrate into deep jungles via 
narrow trails. 


Who'll Name Sub-Zero Technique 


““Deepfreeze’ is a purely arbitrari- 
ly-coined word as well as a registered 
trade mark. A registered trade mark 
such as ‘Deepfreeze’, or any deriva- 
tions thereof, should not be used in 
a descriptive sense in any text. Other- 
wise, the trade mark or its derivatives 
may become common words of the 
English language, whereby the trade 
mark value would be destroyed. 

“If the name, ‘Deepfreeze’ is used 
in any editorial manner, it should be 
used only as a noun, and not as an 
adjective or a verb. When used, it 
should appear in all caps, or capi- 
talized and enclosed by single quotes. 
May we ask you to kindly obsegve 
these legal restrictions in the use of 
the name, ‘Deepfreeze’?” 

Such is a letter we received from a 
representative of the Deepfreeze Div., 
Motor Products Corp., Chicago, man- 
ufacturers of refrigeration cabinets 
for use in the food and metal in- 
dustries. 

Now, let’s witness an innocent (no 
doubt) violation of the above ruling. 
A Joshua Hendy Iron Works official 
was discussing raw material for a 
new composite gear cutting hob. 
Among possibilities are, he said, 
“nitrided, chromium-plated, high- 
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speed steel with Deepfreeze [Italics, 
ours], Stellite, or Tantung strips.” 

All of which sends us off on sev- 
eral lines of thought. In the first 
place, it comes home to us that a 
new process in the metal treating in- 
dustry is becoming established rap- 
idly. We are beginning to encounter 
several references to sub-zero treat- 
ment of metals and the terms are en- 
tering technical handbooks for the 
first time. At the annual A.S.M. con- 
vention at Cleveland this month, 
papers for the first time and a panel 
meeting are devoted to sub-zero treat- 
ment. METALS AND ALLOoys has by 
now in recent months published four 
feature articles on the subject. 

So, at the start there is need of cor- 
rect terminology. “Deepfreeze” is not 
the correct descriptive word in the 
first place when applied to metals. 
Metal actually freezes at the point 
where it solidifies from the mioiten 
state. “Sub-zero treatment” is accurate 
but somewhat cumbersome. An’ of- 
fice mate of ours suggests “Deep- 
chill.” 

In other lines of the metal industry 
erroneous or, at least, unfortunate 
terminology crept in. Whoever in- 
vented, for instance, “spelter?” Why 
not have said “zinc” in the first place? 
Campaigns have been conducted since 
to abandon “spelter” for “zinc.” 

So, gentle reader, what term or 
phrase do you propose, since we 
can’t—and don’t want to—use “Deep- 
freeze?” 

Another twist our thoughts have 
taken is why Deepfreeze Div. takes 
steps to limit the use of their coined 
word. Yes, that is common proce- 
dure. You recall what universal ap- 
plication “Frigidaire” received in 
earlier days of electrical ice boxes. 
Yet we, neither patent attorney nor 
advertising man, should think a man- 
ufacturer with a coined name would 
welcome that word on every tongue. 

We are a metal treater. See? We 
have decided that “deepfreezing” our 
tool steel will improve it. See? We 
get a catalog from Deepfreeze Div. 
See? What more natural move than 
that we automatically and without 
much thought order the Deepfreeze 
€quipment—a word that has im- 
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printed itself into our subconscious 
mind? See? 


Principles of Robot Bomb 


Mechanical principals of the Ger. 
man robot, “buzz bombs” or “doodle- 





jets of gasoline to form an explosive 
mixture. The explosion closes the 
shutters, hence the exploding gases 
can escape in only one direction, the 
tapered rear of the tube, this driv- 
ing the entire glider bomb forward 
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She used to be a crane operator for Zaney Steel Company 








bugs” are simple. Chief action takes 
place in the tapered tube, 11 ft. long, 
that is carried a few feet above the 
plane’s fuselage and is fastened to 
the tail, a tube with which all are 
familiar who have seen photos of 
these robots. At the forward or wider 
end of the tube are slots, such as in 
a harmonica, on the immediate in- 
side of which are spring steel shutters. 

These shutters rhythmically close 
and open the slots. When open, the 
air rushes in to combine with fine 


at 300 miles per hr., tapering off to 
perhaps 200 miles. When pressure is 
relieved somewhat inside the tube 
by the escaped gases, the outside air 
forces the shutters open and the cycle 
is repeated. 

The closed shutters somewhat re- 
semble in principle closed valves in 
an automobile engine—but there is 
an important difference. The valves 
are closed mechanically to gain com- 
pression and seal the combustion 
chamber just prior to the explosion; 
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in the robot, shutters close a split 
second after and because of the ex- 
plosion. 

In the body of the plane are two 
large spherical bottles containing 
compressed air that force the gasoline 
spray in metered quantities through 
fine jets. Ignition plugs rend to the 
firing of the explosive mixture. Thus, 
in the robot's propulsion there are 
no compressor, turbine or rocket ap- 
paratus. Materials used are cheap— 
but why nor?—the life of the con- 
traption is short, for it does its dirty 
work only once—and that is once too 
often! 

The passing of the cycles, as repre- 
ented by the opening and closing of 
the shutters, causes the throb, pulsat- 
ing or rhythmic noise that so many 
British observers have mentioned— 
or as one graphic description put it: 
“Like an old-time Paris taxicab com- 
ing down a cobbled street.” 

Consumption of gasoline runs up 
to 1 gal. per mile. Range is 150 


miles. The explosive head of the . 


V-1 bomb, housed in a thin metal 
casing, weighs a net ton. 


G. |. Joe: Super Duper Salesman 


How will we keep our tremendous 
production facilities occupied when 
peace comes? METALS AND ALLOYS 
roughly sketched some possibilities 
in an editorial several months back. 
One of the points was made that our 
soldiers and equipment, scattered to 
the far corners of the globe, are of 
themselves excellent salesmen of 
American goods, all of which should 
serve well in coming export rivalry. 

Now we read in the leading article 
of Foreign Commerce Weekly, Aug. 
26, 1944, much the same ideas we 
expressed. The title of the article is 
"G. I. Joe—Super-Advertiser and 
Salesman?” One of the subdivisions 
of the article is headed, “Walking 
Chamber of Commerce.” Perr, 

We can’t resist quoting a ‘para- 
graph, which in turn was quoted 
from Stars and Stripes, regarding the 
affection of the American soldier for 
his jeep: “The Fighting Frenchman 
fecls the same way about the jeep, 
and so do the reticent British Tommy, 
and the pint-sized Indian Gurkha, and 





the New Zealand Kiwi, and the 
Canadians, and the Italians, and the 
Poles, and even the Germans, who 
will discard their not-so-sturdy Volks- 
wagon for a jeep any time they can 
get it. Probably the Fifth Army 
soldier who feels most intense about 
the jeep is the Moroccan Goumier. 
You can always see him racing 
along as fast as the jeep will go, 
wearing his sack-like ‘jellaba, with 
his pigtail flying in the wind and an 
almost-laugh on his face.” 

In another article in the same 
issue we learn: “Post-war sales of 
machinery to the other Americas can 
reasonably be expected to double or 
triple the pre-war level that was 
somewhat in excess of $100,000,000 
annually, according to W. H. Myer, 
Chief of the Machinery and Motive 
Products Unit, Bureau of Foreign and 
Domestic Commerce.” 


Post-War Automobile, Again 


With another meeting of the So- 
ciety of ‘Automotive Engineers comes 
another crop of predictions concern- 
ing the post-war automobile. As time 
passes, prédictions become bigger and 
better. 

Distributor points may be re- 
placed by electronic tubes, as there is 
need for more exact spark timing. 
New ignition systems are being de- 
veloped that may eliminate the pres- 
ent high tension secondary leads*with 
their accompanying tendency to leak 
and sometimes even cross fire. Spark 
plugs are being developed for longer 
life, even with heavily leaded fuels. 
Because of better alloy steels, it may 
be possible tq use more economical 
plain valves.. 

More even distribution of explo- 

sive mixture among the cylinders may 
result by adapting injection carbure- 
tion of today’s aircraft engines, of 
particular benefit for transportation 
mhigh altirudes. 
0 These predictions were miade--by 
FS: Baster; vice president in charge 
6f ‘éngineering, White Motor Co. 
He said further chat aircraft quality, 
90 octane gasoline, will be available 
for engines made from aluminum, 
magnesium and other light alloys, 
costing no more than cast iron. 





“It is only through increased ther- 
mal and mechanical efficiency that 
we may expect to extract more actual 
foot pounds of work from a dollar's 
worth of fuel,” he said. 


Argentina a Menace? Please Real— 


Must we stay armed after this 
war because of such threats as fascist 
Argentina? No, not because of Ar- 
gentina. Germany and Japan will 
be whipped so badly, decisively and 
humiliatingly that goose-stepping, 
swastikas, heiling and doctrine of 
being descendants of the Gods will 
be laughed off the face of the earth 
for the 1000 years that Hitler figured 
the German people would rule su- 
preme. 

“Nothing succeeds like success” 
and, in reverse, one might say: 
“Nothing so fails as failure.” In 
these columns we have made too 
many personal ‘references. Pardon 
just, one more. When a small boy, 
we spent two and a half years in 
Alsace-Lorraine when the famous 
Kaiser ruled with iron one hand. 
The apple of our eye was a toy 
soldier's helmet and a shiny tin 
sword. We strutted and marched with 
the best of them. We had fallen in 
with the mass psychology all about 
us. 

So during the past few years too 
many nations have fallen for the 
tinsel of military might, totalitarian- 
ism et al. But that tinsel is fast 
becoming tarnished fromthe cor- 
rosive influences of Allied military 
might, backed up by love of justice. 
No, a year or two from now Argen- 
tina, if still rattling the sword, will 
do so sheepishly if in public, and 
preferably out behind the barn where 
nobody can see. Spain and any other 
countries. that may have nourished 


* secret fascist ambitions will wither 


and die, as. to their. fascist ag 
and sympathies. 

Why, in another year or two hie 
10-year old boys will find it hard to 
play soldjér—none of them will be 
willing to make believe they are 
Nazis or men of the once Rising Sun. 
No one to play enemy? Aw, Gee! 
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When the history of the metallurgical engineering 
velopments of this war is written, it will be replete 
th intensely interesting and astonishing facts. As a 
sult of the war effort, there has been more investi 
ive research, intensively prosecuted, than in any 
ilar corresponding period in our experience. The 
ctical and technical results have been numerous. 
On other pages we publish a survey which, to a 
nited extent, emphasizes this fact. Our analysis of 





he replies shows that certain of the authorities em- 
phasize a few vitally important achievements as out- 
standing—light metal technology; the NE steels; the 
new heat-resisting steels; progress in foundry engi- 
neering, particularly centrifugal and precision casting; 
j boron in iron and steel, heat-treating technique; and 
, so on, all highly essential in the victorious prosecu- 
; tion of the war. 

There are, however, many other important achieve- 
ments of an engineering and metallurgical nature 
that have not thus far been made public, some of 
which may be even more vital to the war than those 
more or less publicized—they are still military se- 














The War and Engineering Research 


crets. But eventually they will probably be made 
known and will make the history of these develop- 
ments all the richer. 


The extent of the cooperative effort expended in 
all these studies is very little appreciated by many 
These researches and investigations have been largely 
carried out by the War Metallurgy Committee, made 
up of leading authorities, by research laboratories, 
by the metallurgical engineering staffs of leading 
steel, metal, and allied companies, and by others. 


Into the success of this effort has gone the pooling 
of the knowledge of all of those participating—an 
example of patriotism of the most unselfish nature. 
It has all been a most potent factor towards Victory, 
and also a glorious tribute to the welfare of the 
nation. And those partaking in this work deserve the 
gratitude of all the people. 

It’s “an ill winde that bloweth no man to good’— 
said John Heywood years ago. Technological re- 
search as a result of the war has reached a level un- 
excelled in the past. —E. F. C. 


Getting the Most from the Metal Show 


The National Metal Congress and War Production 
Displays return this year to something approximating 
their former magnitude. The exposition will be the 
largest Metal Show ever held, and the Congress will 
provide a greater profusion of technical papers and 
meetings (despite the transfer of the Wire Associa- 
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tion’s convention to Pittsburgh that week) than in 
any previous year. 

Because of its size and the complex and often 
simultaneous demands the Show makes on an indi- 
vidual’s time, a few suggestions based on several 
annual experiences as an initially eager but ultimately 
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Projections of the spectrum of a steel sam- 
ple being studied by the spectroscopist, 


The Case Against “Tramp” Elements 


Ten minutes after a sample of steel is 
delivered to the Inland laboratory its 
chemical content is clearly and perma- 
nently recorded on spectrographic film. 
This film is greatly enlarged by projection, 
and is studied by the spectroscopist. There 
is not a chance for any “tramp’’ element 
to pass undetected. 

The apparatus by which these checks 
are made is known as a spectrograph. A 


small specially prepared sample of steel is 


placed in the apparatus, where it is qu ckly 
vaporized by an electric arc, and the spec- 


trum recorded on photographic film. 


Inland uses the spectrographic labora 
tory for frequent and rapid tests while 
heats are being made. But this is only 
one of the many methods used by Inland 
to control the quality of steel—steel that 
is uniform from order to order—steel 
that is easily fabricated with minimum 


wastage. 


Sheets + Strip + Tin Plate * Bars + Plates + Floor Plates + Structurals + Piling * Rails + Track Accessories * Reinforcing Bars 





INLAND STEEL COMPANY 


38 S. Dearborn St., Chicago 3, Ill. 
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weary visitor to the Show may be helpful. As early 
as possible—before leaving home if you can, imme- 
diately on arriving at the Show otherwise—study the 
technical programs of the participating societies, 
check off those meetings you must attend, and set 
up an hour-by-hour schedule of your time while at 
the Congress, resolving conflicting demands as pain- 
lessly as possible and leaving some-open time for 
perhaps the most important and profitable activity— 
chatting in the halls and lobbies. 

Be sure to leave generous periods for inspecting 
the exhibits. The number of exhibitors is larger than 
ever this year, so it might even be wise to allow 
extra time. And when planning to visit the Show, 
remember that a large number of exhibitors will 
maintain @perating installations in their booths, where 
they will be glad to heat treat, surface-harden, weld, 
braze, cut, grind, polish, clean or otherwise process 
parts whose fabrication or treatment may be vexing 


you; bring along a few pieces and see if you may not 
have your problem solved “right before your eyes” 
at the Show. ! 

Among the things which in our mellow, gray- 
bearded wisdom we should (probably futilely) ad- 
vise against are: (a) coming to Cleveland with 
neither a hotel reservation nor the possibility of find- 
ing a thin friend who does have one, (b9 neglecting 
to arrange for your return railroad or plane reserva- 
tion until the day before you need it, and (c) adher- 
ing expiringly to a schedule in which only the long 
alcoholic night follows the long technological day— 
remember that you, too, have a yield point! 

And when you're at the Show, stop in at Booth 
D-431 and say “Hello” to the M & A editors. We'll 
all be out there as usual, eager to exchange informa- 
tion or, perhaps, to receive a few bouquets or brick- 
bats that you've been saving for persoral delivery! 


—F. P. P. 


Alloy and Electric Steel 


Statistics are usually shunned by the average reader, 
but they certainly often have a value not always ap- 
preciated. A critical analysis very seldom fails to 

ring out a definite trend or to establish an economic 
ict. If one delves into the data covering alloy steels, 

1 example, including the process by which they are 

lade, some interesting. facts are deduced. 


The trend in total alloy steel output this year to 
\ug. 1 (the latest data of the American Iron and 
steel Institute) is downward. The rate of output at 
902,430 net tons per month to Aug. 1 this year is 
about 17.75 per cent less than the peak output of 
1943. It is also approximately 6 per cent less than the 
1942 volume. But the record this year is over 3% 
times the 1939 output—a startling expansion in less 
than 4 years. 


The stainless steels are a substantial proportion of 
the alloy steel production—in 1943 their total was 
about 3.5 per cent of the alloy. In 1942 it was 3 per 
cent, and in 1939 it was 5.5 per cent. This progres- 
sive decline in these proportions is evidence of the 
relatively large expansion in the total of alloy steels. 
Data for 1944 are not available, but there is not 
much reason to think that the situation is different 
from 1943. 


In electric steel some interesting facts'are evolved. 
The most significant one is that, despite the decline 
in total alloy steel production this year to Aug. 1, 
the proportion of electric steel has increased. In 1943, 
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the percentage of electric steel of the total alloy 
steel output was about 30 per cent. For the first 7 
months of this year this ratio has expanded to 34.5 
per cent, or the highest on record. In 1931, only 15.8 
per cent and in 1939 about 23.3 per cent of the total 
alloy steel was made in electric furnaces. 

Another sidelight on the whole picture is a bird’s- 
eye-view of the expansion in alloy and electric steel 
in 30 years. In 1913, the alloy steel output was only 
714,357 gross tons—in 1943 it was 13,149,818, 
which is an expansion of nearly 181!4-fold in 30 
years. 

More astounding, however, is the increase in the 
volume of electric alloy steel—in 1913 only 11,264 
gross tons was made in electric furnaces. This had 
expanded to 3,932,743 tons in 1943, or nearly 358 
times greater in 30 years—a phenomenal achieve- 
ment. 

Some of the facts cited tend to show that electric 
steel is more than holding its own. They may also 
have some bearing on the future of electric steel— 
a question uppermost in the minds of many in the 
whole field of steelmaking—the competition between 
electric and open-hearth steel, particularly in the 
alloy field. Prophecies as to this are dangerous at 
present. 

While the future is bright for alloy steels, whether 
made in the electric or open-hearth furnaces, it is 
probable that the war records will not again be 
equalled in many years. —E. F. C. 
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On the Invasion Fronts 





WA any of the pivot retainer castings of the Oerlikon Gun 
; Mount are Meehanite Castings. This gun has been recently 
mentioned in Invasion Front dispatches. 

Before acceptance, the Meehanite Castings were tested 
at Ordnance Proving Grounds. Below are direct quotations 
from the test reports: 

**Ist test: One casting was stood on end, and from a dis- 
tance of 25 yards six rounds of .303 service ammunition were 
fired at it in two series of three, the castings being turned 
around for the fourth, fifth, and sixth rounds. Five dead-on 
hits were registered and one slightly to the right. Two hits 
were within 1/4 inch of each other. i 

“The casting was returned to the plant and examined. 
The bullet impressions were approximately 5/16’ diameter, 
to a depth of about 1/100”. No cracking around the dents 
was visible and no other damage could be found.” 

**2nd test: The second casting was dropped from a height 
of 17 feet upon a section of tank armor plate. The casting 
fell sideways and came in contact with the plate in two 
places—the flange and at the long end. 

“The casting was later examined and found to have re- 
ceived no damage, with only slight markings where the 
casting struck the plate.” 

Such results reveal again the strength, toughness, and 
resistance to shock available in Meehanite Castings. For 
further information write for Bulletin No. 15 ‘“‘Meehanite 
Castings in War Work.” 








MEEHANITE RESEARCH INSTITUTE 
NEW ROCHELLE, NEW YORK 





WE WILL EXHIBIT AT THE NATIONAL METAL EXPOSITION BOOTH D-621 
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The War’s Foremost 


Achievements in 


Materials and Methods —a suey 


by EDWIN F. CONE 


N ATTEMPT IS MADE in this survey to obtain a 
A coordinated appraisal of the foremost engineer- 

ing and metallurgical achievements in the de- 
velopment of new materials and methods resulting 
from the war effort—really a bird’s-eye-view of the 
picture. It is realized that there are many developments 
which are still secret, some of which may be more 
important than those already generally known and 
to some extent publicized. This summary of the 
opinions of many well-informed men refers there- 
fore only to those generally known developments. 

A series of three questions, reproduced elsewhere 
herewith, was sent to nearly 150 leading materials 
engineers, metallurgists and production men. The 
response has been cordial and cooperative as well as 
highly interesting. As might be expected, the selec- 
tions of the prominent developments has been of a 
widely scattered nature—no large group, with one 
or two exceptions, agreed on one or two developments 
as outstanding. While most of those approached have 
a broad comprehension of what has happened and is 
still happening, their selections in many cases have 
been manifestly determined by the special fields in 
which they have been working. 

By and large, however, it is a signal fact that the 
work that has-been done, as revealed by these opin- 
ions, is both highly impressive and drastically impor- 
tant. The War Metallurgy Committee and others 
who have done and are still doing work on the prob- 
lems put up to them deserve the deep appreciation 
of the whole nation. Unfortunately this deserv 
praise is not as spontaneous and widespread as it 
should be because only a relatively small portion of 
the public is capable of merited appraisal. 

A running account of the results of the survey is 
attempted in the following paragraphs. It is per- 
haps unfortunate that all the comments cannot be 
fully reproduced since some of them are decidedly 
interesting. They must all be referred to anonymously 
according to the understanding stipulating in the 
survey. 

















The Light Metals 


Much emphasis by several authorities has been 


placed on the aluminum and magnesium alloys— 


nearly 25% of the replies dwelt on these as among 
the leading developments, as the most important, 
and as likely to develop further. 

Selecting as of signal importance among several 
developments, the aluminum alloy or 75S, an au- 
thority in the-aircraft industry says that the develop- 
ment of high strength aluminum alloys is the most 
important insofar as the future aircraft production is 
concerned. “The possibility of developing this type 
of alloy to a point where it will effect worthwhile 
savings in weight in airframes is quite possible. The 
use of a high strength alloy would mean improve- 
ments in machines for metal forming and cutting, 
particularly the former since about 80% of the raw 
material used in airframe construction is in the form 
of sheet.” 

A prominent materials engineer considers magne- 
sium technology as the leading technological achieve- 
ment in the development of new materials and the 
manufacture and processing of metals and alloys thus 
far in the war. “Very little magnesium or its alloys 
was made or fabricated previous to the war. Now it 
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is a very large industry. Magnesium technology will 
probably further develop. It will be a competitor to 
aluminum, steel and copper-base alloys in the con- 
struction of airplanes, vehicles and applications where 
weight is a factor.” 

Two of the war’s technical developments reported 
as having impressed one well-known metallurgist 
as being “head-and-shoulders above the average 
in their inception and in their possibilities for 
the future” are—the recovery of magnesium from 
seawater and the process for the continuous pouring 
of an ingot of aluminum up to any desired size. This 
latter accomplishment he believes makes practicable 
the continuous rolling of aluminum on a large scale. 

“The expansion of the light metal industries, alumi- 
num and magnesium has been tremendous,” in the 
opinion of one experienced metallurgical engineer. 
Both of these materials have undergone many tech- 
nological advances in production, alloying and process- 
ing, he says. The growing extensive use of radio- 
graphy as an inspection tool has aided the production 
of new high strength matérials with a minimum loss 
lue to melting defects, etc. These metals will un- 
loubtedly enter the field of engineering alloys to a 
rreater extent in the future. 


The N. E. Steels 


On one development in particular there has been 
ubstantial unanimity of opinion as to its importance 
the National Emergency (NE) Steels. About 25% 

f the answers dwelt on this. 

Among the comments: One well-informed mate- 
‘als engineer is of the very definite opinion that 

ie development of these steels is one of the out- 

anding contributions. “There is no doubt,” he says, 
hat for many years alloys have been used in excess 

f requirements and the use of these special steels is 

oing to make us more conscious of the highest physi- 
al properties obtainable and also to apply the proper 
steel to do the job rather than supply a steel much 

oo good for the application.” 

In the last 5 or 10 yr. we have been given meth- 
ds of measuring quantitatively the effect of various 
alloys on the properties of steels and irons, says a 
prominent metallurgical engineer in the foundry in- 
dustry. “We have been shown that in using small 
amounts of alloys, the effect of one is enhanced by 
the presence of one or more others. These additions 
to our fundamental knowledge have led to great 
changes in our ideas on the best methods of making 
quality steels and enabled us to make up for short- 
ages of steel-making alloys by the adoption of the NE 
steels, 

_ This autherity expresses a doubt if the latter con- 
tinue in use after the war without some changes, yet 
he does not believe “we shall go back to the former 
practice of adding alloys by the bucket-full in order 
to make fool-proof steels.” He rather believes that 
steels will be used with much smaller percentages of 
alloys, probably each containing several alloys as the 
NE steels do and thus secure the best properties in 
these steels by proper heat treatment. 

These steels have been selected by a well-known 
chief metallurgist as one of the chief war technical 
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Expansion in metal-production, especially of 

steel (about 10 million-ton increase) and of 

light metals; (b) the conservation program—_ 
luding substitution, process-conversion and 


salvage—that stretched our available metal 
supplies phenomenally; and (c) the coopera- 
tive pooling of know-how on materials and 
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2. The development of special heat-resist- 
ant steels and alloys and of precision 
manufacturing methods for turbo-super- 

charger and gas turbine components. . 

: elopment of new high strength | 
alloys and of clad aluminum 
ibinations far superior to the 






































Aircraft engines like this Wright Cyclone exemplify and embody many outstanding materials-and-metho: 
achievements—scientifically heat treated NE steel parts, centrifugally-cast cylinder barrels, aluminum a 


magnesium alioy forging 


and castings, fine machine work, the use of brazing and other fast joining method 


of bearings, powder metallurgy parts, protective coatings and wrappings, etc. (Courtesy: For 
Motor Co.) 


products. In his opinion certain of the NE steels will 
continue to be used in increasing quantity in indus- 
try although it is doubtless true that some of the alloy 
steels will regain their popularity and wide usage. 

The NE steels with their lean alloy content proved 
to be as good as their richer brothers in many, many 
applications, insists a widely known technician who 
selects these as the signal development. Their suc- 
cess was due in large measure to better control of 
fabricating and heat treatment operations. He be- 
lieves it is fair to say that as a result of their promul- 
gation, new and better heat-treating furnaces were 
designed, better quenching oils and salt baths were 
developed, much greater attention was given to 
processing—all of which combined to increase our 
technical and scientific knowledge. 

Other testimonies which include the citing of 
these steels as one of the signal developments of the 
war, came from the materials engineer of a large air- 
plane organization, from an authority in the welding 
field, from a distinguished metallurgist in several 


fields, and from a foundry engineer. “What amount 
to a revolution in the manufacture of steels for sever: 
service” has taken place, is the firm belief of a promi 
nent technologist. 


High Temperature Resisting Steels 


One of the most important new-materials de 
velopments during the war effort is almost uni 
versally recognized as the high temperature resisting 
steels—those used in superchargers, gas turbines and 
so on. Very little technical detail has been allowed 
publication thus far, but knowledge of their exis- 
tence is quite general. Our knowledge of such steels 
and their development to perfection and practical use 
is one of those things that the exigencies of war has 
necessarily advanced to a point that otherwise would 
have taken years. 

One of the leading executives of a large company 
in the alloying field declares that certainly one of the 
leading technical achievements which has been going 
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on during the war is that of the development of new 
and very much improved creep-resisting alloys for 
high temperature service. “There are a number of 
these compositions that have been developed”—“not 
much can be said about them at the moment.” This 
man, an experienced metallurgist, feels that they 
“will have a post-war importance equal to or perhaps 
even greater than their importance at the present 
moment.” 

A most important war-time contribution in our 
field has been the development of heat-resisting al- 
loys and methods of producing finished parts for high 
temperature superchargers and gas turbines, including 
jet propulsion devices of all kinds, says a prominent 
professor of engineering. It may be expected, he 
feels, that gas turbines, when fully developed, will 
displace both large diesel units and small steam tur- 
bines especially in transportation equipment. Many 
‘types of jet propulsion require metals which retain 
their strength at high temperatures. The high tem- 
perature resisting metals will enable many types of 
prime movers to operate more efficiently and at Jess 

st to manufacture. 


oron in Steel and tron 


Advancement in our knowledge of the use and 
ect of boron in steel and iron has been markedly 
thered by the war. This is quite generally admit- 
One metallurgical engineer, close to these de- 
pments, feels very definitely that the utilization of 
\ute quantities of boron as an alloying element for 
and steel is a major contribution to the war 
rt. This authority is “satisfied from what I know 
¢ boron will be used almost as extensively as any 
che well-known alloys; the fact that so much can 
done at such a low cost is going to be an item 
ch cannot be lightly cast aside.” Only the surface 
been scratched, he says, as to the possibilities 
the application of the element boron. A number 
tests have already been completed by leading steel 
mpanies that bear out the contention that the use 
boron will certainly be a post-war application and 
e which is going to demand considerable attention. 


il the Foundry Industry 


Emphasis on achievements in the foundry industry 
came from several sources. One authority stated that 
in this industry there has been considerable growth 
of technology, due largely to the opportunity to build 
complete new foundries. This proper planning, due 
to a proper recognition of the factors involved, has 
produced considerable mechanization, automatic con- 
trol, and greater production of higher quality in re- 
lationship to the manpower utilized. 

Another authority, a research engineer, emphasized 
the general progressive developments in the foundry, 
including particularly cast armor plate. One of the 
leading technical developments has been in the steel 
casting field—great improvement has been made in 
every part of steel foundry practice; the cooperation 
of steel foundrymen will continue. Heat treating of 
steel castings will continue its progress and will be 
applied to more and more types. 


Undoubtedly one foundry development of great 
importance and far-reaching consequences is the 
liquid quenching and tempering of steel castings. 
This fact has been recognized by several as an out- 
standing war achievement. “The use of water quench- 
ing and tempering of cast steels, under adequately 
controlled conditions, will be greatly extended,” says 
a leading exponent of the foundry industry. And heat- 
treating equipment in the better foundries will liter- 
ally bear only a faint resemblance to that of a decade 
ago. 

The quenching of steel castings is the most im- 
portant change in processing that has been brought 
about by the war, is the testimony of a leading 
foundry engineer. All of this work has been in con- 
nection with armor production and no details may be 
published at this time. This treatment of steel cast- 
ings will be used to a much greater extent in the 
post-war period, providing that current specifications 
can be changed. The foundry industry will be re- 
quired to conduct an extensive educational campaign 
before this heat-treating method can be used to any 
extent, according to hima Practically all commercial 
and Government specifications now prohibit liquid 
quenching of steel castings except for a few specific 
items. 

Closely allied to the general foundry industry is 
the centrifugal casting of metals, either by conven- 
tional methods or as precision castings. This art was 
called attention to by several authorities as outstand- 
ing in its recent progress. 

Centrifugal casting methods have been used much 
more extensively, according to one authority. Better 
physical properties have been obtained, with excellent 
reproduction and minimum nietal losses because of 
the increase in centrifugal casting. Both the ferrous 
and non-ferrous industries will employ this process 
more extensively in the post-war period. Centrifugally 
cast cylinder barrels for aviation engines was selected 
as a prominent achievement by an aviation authority. 

The application of the precision casting process 
was noted as an important war accomplishment by 
one authority. This process, previously used mainly 
in dental work, has been and is being applied for 


































The precision (investment) casting method for making 
intricate small parts to close tolerances has skyrocketed | 
in importance during the war. Centrifugal methods 
are often used in pouring the castings, as im this in- 
stallation at Whip-Mix Corp., Louisville, Ky. 





























Creep tests like those being conducted im this section 
of United States Steel Corp.’s research laboratories at 
Kearny, N. J., are part of the development program 
that has given us new heat-resistant alloys for gas 
turbine and supercharger components. 


the precision casting of highly alloyed metals, par- 
ticularly metals which were not forgeable or machin- 
able. This made possible the production of intricate 
parts in alloys which previously could not be used. A 
notable example is the supercharger used in aircraft. 

Further testimony of this authority is a belief that 
this technique will be considerably developed after 
the war and will make possible the accomplishment 
of engineering and processes which have hitherto 
been impossible, due to the lack of metals of sufficient 
refractoriness as regards heat, corrosion and other 
effects. By this method there can apparently be 
made alloys in non-forgeable, non-machinable grades 
which have rather unique properties and which can 
be made in the finished form. A leading materials 
engineer gave similar opinions. 
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Powder Metallurgy and Carbide Tools 


Powder metallurgy has been greatly stimulated by 
the war, in the opinion of a prominent materials en- 
gineer. Another authority testifies that this has ex- 
panded into a new and active industry. Selection of 
proper dies has produced parts with excellent prop- 
erties and dimensional tolerances which heretofore 
had involved most elaborate machining. Pure pow- 
dered metals possess excellent electrical properties 
which cannot be obtained by conventional casting 
processes. Porous bearings have been utilized with 
perfect safety in several instances where conventional 
bearings will not function. 

Progress in the sintered carbide tool industry is by 
no means overlooked. One reply, that of a very prom- 
inent mechanical engineer, is to the effect that the 
development of sintered carbide tools which, while 
not new, have extended enormously the machining 
and forming capacity of the country during the war 
has been advanced by the war. Carbide dies enable 
many operations such as drawing steel cartridge cases 
which would have been impossible without the new 
heat and abrasion-resisting material. The improve- 
ment made in carbide tipped tools has in many cases 
been in the order of 25 to 1 in production capacity. 
Tungsten carbide as a cutting tool and a drawing and 
extrusion die will enable many metals to be produced 
in a cheaper form for mass production after the war. 


Miscellaneous Developments 


In a survey of this somewhat unusual nature, sev- 
eral commentators included some minor developments 
among major ones which are both interesting and im- 
portant. Among these should be mentioned the fol- 
lowing: 

Plastics: The “plastic bonding of metal to metal, 
metal to wood and other non-metallic material” and 
“plastics with glass fiber fillers.” 

Spectrography: “In the field of analytical control, 
the spectrograph has enabled extremely rapid analyses 
to be made in both the ferrous and non-ferrous in- 
dustries. Production can be greatly accelerated and 
greater quality is assured. The future use of the 
spectrograph should not be confined only to the larger 
industries.” _ 

Strength of Materials: From a professor distin- 
guished in this field—‘“the most interesting develop- 
ment during the war period is the study of the prop- 
erty known as technical cohesion strength. This in- 
volves a study of the conditions under which nor- 
mally ductilé materials break like brittle materials, 
even under a few loads. This subject is in the early 
stages of its development, but to me it seems the 
most important development in the field of strength 
of materials in the last few years.” 

Induction Heating: There was less emphasis on 
the progress in induction heating than could normally 
be expected. This has expanded vastly as a result of 
the war. 

“Induction heating and brazing has advanced con- 
siderably in the past few years,” is the opinion of 
one authority. “The use of high frequency equip- 
ment has made better industrial working conditions as 
well as making possible greatly accelerated production 
quantity with more uniform quality.” 
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Other Items: The phenomenal increase in the 
country’s capacity to make steel, pig iron, aluminum 
and magnesium are cited as achievements of decided 
importance. 

A prominent research engineer calls attention to 
the “methods of heavy pa ed manufacture, in- 
cluding the use of welding” and “the development 
of low alloy steel armor plate” as signal war develop- 
ments. 

Selecting as one of the important war develop- 
ments, the chief metallurgist of a large steel company 
points to the substitution of electrolytic tin plate for 
the hot dipped. There is no question in his mind 
but that it has attained and will continue to retain a 
prominent place in the field of tin plate production. 
“Eventually a large part of the production of hot 
dipped tin plate will be replaced by electrolytic tin 
plate with a saving in tin in the production of equal 
or better quality plate at an equal or lesser cost. 

Among several accomplishments of recent vintage, 
one authority cites the fact that. in the last two years 
the art of electroplating and electrochemistry have 
been “spot-lighted.” Thick plates have not only been 
developed and made possible but at the present time 
are practical. Another of our commentators men- 
tions as an achievement among several the develop- 
ment of “silver plated bearings, including the use 
of indium.” 


Technology of Steel Making 


One of the impressive and vital facts, dwelt on 
by several authorities, is the increase in our knowl- 
dge of the technolagy of steel making—the proper 
uses of alloys and steel making technique. 

A distinguished research director of a large steel 
ompany considefs.the outstanding achievement “a 
netter and more widely diffused understanding of 


metals, particularly steels, and of what can be done 
with them to get new combinations and properties. 
I feel confident of further progress in this direction 
—namely, in getting the metal which, all things con- 
sidered, is best for each specific purpose.” 

Meticulous attention to detail has been forced upon 
steel makers is cited by one of prominence in steel 
circles as a major contribution of the war. This 
“shows up in many ways and in some things it be- 
comes a closed cycle, or at least a complete revolution 
of a spiral.” The NE steels are pointed to as an ex- 
ample. We come to realize, however, that “all this 
was not done by any one individual or any one group; 
that cooperation was vital to the success of all their 
efforts, and of course cooperation was extended and 
received whenever necessary.” 


In Conclusion 


One cannot conclude this survey without empha- 
sizing the deep impression which it conveys—an im- 
pression of the great strides which have been made 
in most of these so-called war achievements, strides 
which have been accomplished in a few brief years 
or months, but which would have taken many years 
to bring to their present state in normal times. To be 
sure some of them are an expansion of developments 
originating in the pre-war period, but their expansion 
is important. 

Also impressive is the cooperation among all types 
of engineers, steel producers, research organizations 
and others—a united effort which has solved many 
difficult problems, which would otherwise have taken 
years and duplication of effort. 

Engineers, executives and many others can take 
just pride in all that has been accomplished. It 
should all tend to greater progress in the future. 


Jonmetallics such as the laminated plastic-plywood sheet shown here are emerging as fust-class engineer- 
ng materials in many cases. The finished parts at the right can be “post-formed” on the fixture illustrated, 
ut of blanks like those at the left, much as sheet metals are worked. (Courtesy: Formica Insulation Corp.) 
























































75S—Aleoa’s New High-Strength 
Aluminum Alloy 


by J. A . NOCK, JR. Aluminum Research Laboratories; New Kensington, Pa. 






ENGINEERING | ACHIEVEMENTS 


eral months ago that their new alloy, 75S, was in 

commercial production. Alcoa-alloy 75S possesses 
a tensile strength superior to that of any other alumi- 
num alloy now available to the aviation industry, and 
is intended primarily for use in the building of air- 
craft having superior performance characteristics. 
This alloy is the culmination of a number of years’ 
intensive experimental work. Already a substantial 
quantity of this alloy has been made available to 
aircraft manufacturers, and recently a number of lead- 
ing aircraft builders have designed planes in which 
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this new alloy has been utilized as a major material 
of construction. 

The alloy 75S contains approximately 90% Al, 
with magnesium, zinc and copper as its major alloy- 
ing constituents. The alloy is commercially available 
in the form of alclad sheet and extruded shapes. The 
tensile strength of 75S-T (T indicates the fully heat- 
treated temper) extruded shapes, such as are used in 
aircraft wing beams, is about 88,000 p.s.i. In alclad 
sheet form, 75S-T has a tensile strength of approxi- 
mately 77,000 p.s.i. The tensile yield strength of 
extruded shapes is approximately 80,000 p.s.i., and 
that of Alclad 75S-T sheet, 67,000 p.s.i. This latter 
value is 50% higher than the yield strength of 24S-T, 
the alloy’ used commercially today for aircraft con- 
struction. The compressive yield strength of 75S-T 
is approximately equal to the tensile yield strength. 


Mechanical Properties and Heat Treatments 


The Table lists the mechanical properties of alloy 
75S for both alclad sheet and extrusions including the 
figures for Young’s modulus of elasticity, the shear 
strength, hardness, and endurance limit. 

The annealing of 75S products is accomplished 
by a two-stage treatment which produces maximum 
workability and freedom from age hardening. The 
first, a recovery or recrystallization stage, consists of 
heating for 2 hr. at 775 to 850 F.; then the material 
is cooled in air. The second, a precipitation stage, 
consists of soaking the material for 4 hr. at 450 F. 

Alclad 75S sheet can be heat treated over the tem- 
perature range of 860 to 930 F. This broad heat- 
treating temperature range permits Alclad 75S sheet 
to be heat treated in the same furnace load with 24S. 
A lower maximum temperature of 880 F. is recom- 
mended for 75S’ extrusions. The soaking periods 
normally used for 24S products have been found 
satisfactory for the new alloy. However, since the 
resistance to corrosion of Alclad 75S-T is less affected 
by diffusion than that of Alclad 24S-T, a greater 
number of reheat treatments are permissible. 
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Rolling an experimental aluminum alloy ingot into 
sheet on a piot-size rolling mill at the Aluminum 
Research Laboratories. 


Rapid quenching in cold water, such as now speci- 
fied for 24S, is recommended for 75S. The mild 
quenches which are sometimes used for Alclad 24S-T 
1ave no effect on the resistance to corrosion of Alclad 
/5S-T, but some loss of strength may occur. 

Products of 75S alloy age harden at room tempera- 
ture subsequent to solution heat treatment. The ini- 
tial yield and tensile strengths of 75S are somewhat 
lower than those of 24S and these low values hold 
for approximately 1 hr. After 2 hr., the increase is 
2,000 to 3,000 p.s.i. in both yield and tensile strengths 
—about the same increase that takes place in about 
| hr. or less with 24S. 

Unlike 24S which attains maximum strengths after 
| to 4 days aging at room temperature, 75S continues 
to harden for an indefinite period. As in the case of 
24S, room temperature aging of 75S can be retarded 
by storage at sub-normal temperatures. At 32 F. no 
appreciable increase in yield strength will occur for 
a period of 24 hr., whereas, at 0 F. aging is prevented 
for at least a week. Rapid cooling to storage tem- 
perature is of course desirable. 

An elevated temperature precipitation treatment 
(artificial aging) is required in order to produce the 
fully heat-treated temper. The recommended treat- 
ment is 20 to 24 hr. at 250 F. Maximum strengths 
will be attained if the artificial aging is started within 
2 hr. after quenching or else delayed for two days. 


Formability 


The formability of Alclad 75S sheet has been ap- 
praised by laboratory bend tests as a guide for shop 
forming tests. Standard shop practices will be estab- 
lished through trial and error in the shop itself, and 
it is suggested that those who plan to use 75S mate- 
rial base their design demands on trial forming work 
done in their own shops. 

The formability of Alclad 75S-O is similar to that 
of Alclad 24S-O so that, in general, only minor 
changes are required to adapt tooling designed for 
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Fig. 1. Room temperature aging of 24S and 75S. 


Alclad 24S-O sheet to the use of Alclad 75S-O sheet. 
As a result of a slightly higher yield strength in 
Alclad 75S-O as compared with Alclad 24S-O, slightly 
higher pressures may be required in rubber pad hy- 
draulic press work. Certain difficulties may also be 
encountered in hand hammering. 

The strengths of freshly quenched Alclad 75S sheet 
suggest the use of material in this condition for many 
forming operations. The strengths show no increase 
for at least 1 hr. and are slightly lower than compar- 
able freshly quenched Alclad 24S. Under these con- 
ditions more severe forming operations are possible 
than with Alclad 24S. In difficult forming, operations 
requiripg several softening treatments, it is recom- 
mended that a solution heat treatment be used for 
the final softening operation. This will avoid the 
distortion usually encountered in the heat treatment 
of formed parts and eliminate difficult straightening 
operations. 

In general, Alclad 75S-T sheet is less workable than 
Alclad 24S-T sheet and this is reflected in certain 
changes in working procedure. The bend radii have 
to be increased by at least 1T and posibly 2T over 
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Fig. 2. Reheating of Alclad 75S-T at 225 to 425 F. 
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Fig. 3. Natural aging of Alclad 75S sheet. 





those used for Alclad 24S-T. It should also be kept 
in mind that a different allowance for springback is 
required for Alclad 75S-T than for Alclad 24S-T. 

Some study has been made of the effect of reheating 
in connection with the hot forming of 75S-T prod- 
ucts. It has been found that a marked improvement 
in workability is obtained at 250. F. This does not 
alter the room temperature strengths. The reheating 
of the alloy has no adverse effect on its resistance to 
corrosion. 

The dimpling of Alclad 75S-T sheet for flush 
riveting in thickness of 0.032 in. and under can usu- 
ally be accomplished with tools now used for Alclad 
24S-T. However, the dimpling of heavier Alclad 
75S-T sheet requires changes from current practices 
but encouraging results are being obtained by various 
aircraft companies through the use of special tools. 


Resistance to Corrosion 


The accurate evaluation of the resistance of a new 
alloy to corrosion and stress corrosion is a tedious 
proposition as long times are required to properly 
appraise exposure tests in natural environments. Re- 
sults from a large number of accelerated corrosion 
tests on alloy 75S and from limited exposures to 
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Fig. 4. Column strength of extruded 75S-T. 
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natural environments lead to the following conclu- 
sions. 

Alclad 75S-T sheet has a resistance to corrosion 
similar to that of Alclad 24S-T. The resistance to 
corrosion of Alclad 75S-T sheet is less affected by 
slower quenching rates and diffusion, particularly in 
the thinner gages. The chances-.of stress corrosion 
cracking of Alclad 75S-T sheet in service are very 
remote because of the electrolytic protection afforded 
by the alclad coating. None has been observed in 
tests .to date, which have included one year sea coast 
exposures of highly stressed, plastically deformed 
samples. 

Extrusions of 75S-T have a resistance to general 
corrosion and stress corrosion cracking comparable 
to that of 24S-T extrusions. Samples of extruded 
75S8-T rod have not stress cracked in 2 yr.’s outdoor 
exposure at New Kensington, Pa., to alternate im- 
mersion in sea salt solution, although they were 
stressed longitudinally in direct tension to about 60,- 
000 p.s.i., which is three-fourths of their strength. 
However, as with other materials, the resistance to 
stress corrosion cracking is higher when the material 
is stressed in a longitudinal direction than when it 
is stressed in a transverse direction. Therefore it is 
recommended, as for 24S, that fabrication and assem- 
bly procedures which result in the lowest possible 
residual tensile stresses on exposed surfaces be fol- 
lowed. 

Protective measures generally found satisfactory 
for Alclad 24S-T sheet and 24S-T extrusions should 
also be satisfactory for comparable products of 75S. 


Jointing 


The bearing strength of 75S is sufficiently high to 
permit the use of the new high shear design values 
recently authorized by the Army Air Forces for 
A17S-T, 17S-T and 24S-T rivets. It should be pointed 
out that all of the rivets mentioned will be electro- 
lytically protected by Alclad 75S-T sheet or 75S-T 
extrusions. 

Alclad 75S-T sheet can be satisfactorily spot welded 
with the equipment ordinarily used in the aircraft 
industry. However, the new alloy requires more tip 
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Fig. 5. Column strength of Alclad 75S-T sheet. 
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Table of Mechanical Properties of 75S Alloy 




























































































Sheet Extrusions 
Property , Alclad 75S-T 
Alclad Alclad 75S-O 75S-T 
75S-O ° 75Ss-w | 0.016-0.039 | 0.040-0.249 
in. thick in. thick Wy 
Tensile Str., p.s.i. 
Typical 32,000* 46,000 76,000 77,000 40,000 88,000 
Minimum 36,000 70,000 72,000 40,000* | 78,000 
Yield Str. (0.2% offset), | 
S.i, 
. Typical 15,000 20,000 66,000 67,000 20,000 80,000 
Minimum 60,000 62,000 70,000 
Elongation (% in 2 in.) 
Typical 16 20 10 | 12 12 10 
Minimum 10 > i 8 | 6 6 
Young's Mod. of EL., p.s.i. -_—— ~ 10,400,000? | 10,400,000? | a 10,400,000 
eR plas ta 9,600,000* | 9,600,000° | ——— | —_—_—_— 
| | 
Shear Str., p.s.i. a ee ee ee 46,000 46,000 —_—| 47,000 
| | 
Hardness, Brinell ——— ——— — —— ere | 145-160 
Rockwell B —_— jij — —— —_—— ——— | 59-7) 
Endurance Limit | —-— — - 
Bearing Values‘ | 
Edge | Bearing Str. 1.5.3 h. 1.3 
Distance, | Bearing Yd. Str. 1.4 T.Y.S 1.3 
15d | 
Edge | Bearing Str. 19 TS. 1.6 
Distance, | Bearing Yld. Str. 1.6 T.Y.S. 1.4 
2d es a 
1. The longitudinal and transverse tensile strength 
are equal to each other 
Approximate Relations 2. The longitudinal compressive yield strength is 
Among pre and — equal to the transverse yield strength The compressive yield 
es: ert wit ennai, 30-0 
ae mn peed a oo as.4 3. The longitudinal tensile yield strength is 5% strength =: equal to the 
greater than the transverse tensile yield strength tensile yield strength 
4. The transverse compressive yield strength is 
5% gteater than the transverse tensile yield 
strength 
The column strength of 75S-T extrusions as determined in tests of a 
typical shape is indicated in one of the charts attached. It will be noted that 
Column Strength the test data agree very well with the computed tangent modulus column 
curve. The column strength of Alclad 75S-T sheet was calculated on the 
same basis from the typical compression stress-strain curves. A calculated 
curve is presented because column tests of flat specimens of Alclad sheet do 
not result in data representative of aircraft structure. 








1 Maximum 2 Primary 8 Secondary 


pressure, flatter tip contour, and a’somewhat narrower 
range of machine settings than does Alclad 24S-T. 
Steel wool or wire brush may be used for mechanical 
cleaning prior to welding. If chemical cleaning is 
used, a nitric acid hydrofluoric acid cleaning solution 
is recommended. Strength requirements for Alclad 
24S-T spot welds can, under proper conditions, be 
met with Alclad 75S-T spot welds. 

Corrosion tests of spot welded bare and Alclad 
75S-T have not yet been completed. Based on earlier 
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* d=diam. of rivet or hole 


experiments, the spot welding of Alclad 75S-T sheet 
0.032 in. and thicker is expected to be just as satis- 
factory as it has been on Alclad 24S-T. It is indicated 
that the jointing of two bare 75S-T parts by spot 
welding will not be suitable for aircraft use because 
of poor resistance to corrosion. 

Miscellaneous products of 75S such as plain sheet 
and plate, wire, rod, bar and tubing are still in process 
of evaluation. It is expected that these will be in com- 
mercial production within a short time. 
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R301— 


Reynolds’ New High Strength 
Aluminum Alloy 


by T. L. FRITZLEN AND L. F. MONDOLFO 


Chief Research Metallurgist and Research Metallurgist, respectively, 
Reynolds Research Institute of Reynolds Metals Co., New York 


strength core alloy, clad with a medium-strength 

corrosion-resistant alloy. Its general attributes are 
those of a high-strength light-weight material with 
corrosion-resistance comparable to that of pure alu- 
minum but with mechanical properties superior to 
those of conventional pure-aluminum-clad metals. It 
is also easy to fabricate, can be heat treated, and in- 
troduces no contamination in the usual scrap-han- 
dling systems. 

Composition and Structure. The chemical composi- 
tion of the material is reported in Table I. 


n 301 Is A NEW CLAD material consisting of a high- 


Table I. Nominal Composition of R301 


stituents are shown in the as-cast condition, because 
after rolling and heat treatment it is much more 
difficult and sometimes impossible to identify them. 

Cladding Thickness. The cladding thickness varies 
with the gage as reported in Table II. 


Table II. Nominal Thickness of Cladding for 


Various Gages 








Gage % Cladding on Each Face 
0.024 in. or less 10 
0.025 in. to 0.039 in. 7.5 
0.040 in. to 0.101 in. 5 
0.102 in. and heavier 2.5 























Element Core, % Cladding, % 
Silicon 1.0 0.7 

Copper 45 0.4 max 
Manganese 0.8 0.5 
Magnesium 0.4 1.0 

Iron 1.0 max. 0.7 max. 
Chromium 0.1 max. 0.35 max. 
Zinc 0.25 max. 0.2 max. 
Other Elements (each) 0.05 max. 0.05 max. 
Other Elements (total) 0.15 max. 0.15 max 














The values given for iron, chromium, zinc and cop- 
per in the cladding are the maximum permissible ac- 
cording to AAF specification No. 11356. Manufac- 
turing limits, however, have been set much lower, in 
order to insure the best properties of the alloy. As 
it can be seen, the composition of R301 is similar to 
that of most other high-strength aluminum alloys 
now used extensively. This is an advantage because 
if scrap or clippings of R301 are inadvertently mixed 
with other alloys, the remelted material will still have 
a composition that can easily be utilized. 

The normal microconstituents of the alloy are 
shown in Figs. 1 and 2, which represent respectively 
the core and cladding material, as cast. The con- 


926 








ENGINEERING 





METALS AND ALLOYS 





ACHIEVEMENTS 











especially designated for use at elevated temperatures. 
Preliminary tests, however, have shown that R301 at 
elevated temperatures has mechanical properties at 
least as good as other high strength aluminum alloys 
of the same type. There are indications that R301 } 
may be slightly superior. More tests are in progress | 
and will be published as soon as possible. 
Guaranteed Properties. The minimum mechanical 


properties, as covered by specifications are reported 
in Table IV. 
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Table IV. Guaranteed Minimum Tensile Properties iI) 


























I 

Applicable to Material in the Specified Temper. i} 

0.2% | 

Yield | Elonga- it 

Tensile | Str. in\tion, % | 

Temper Thickness | Str.,p.si\ p.s.4. |in 2 in. ! 

Annealed-O All 30,000*; ——| 16.0 

Solution | | 

treated-W | .039” & under | 56,000 | 37,000! 14.0 

040” & over | 57,000 |37,000| 15.0 t 

Solution | | i 
treated .039” & under | 63,000 | 56,000} 7.0 
and aged-T' | .040” & over | 64,000 |57,000| 8.0 





Tensile properties applicable to reheat-treated material 
and to material annealed and subsequently heat treated. 


























Solution | | 
treated-W | All 55,00¢ 35.000! 15.0 | 
Solution | | 

Roll-forming of R301 sheet. treated | 
and aged-T All 62,000 |54,000| 8.0 


The material is produced in 3 tempers, designated 
as follows: 
Annealed—O 
Solution-treated—W 
Solution-treated and aged—T 
The typical microstructures of the 3 tempers are 
shown in Figs. 3 to 10. 


Mechanical Properties 


The typical properties of the alloy are reported in 








*Maximum 


Heat Treatment 


The heat treatment practice for R301 is similar 
to that of other alloys; that is, the alloy can be an- 
nealed, solution-treated and precipitation-treated. 

Annealing. The annealing practice is as follows: 


(1) To relieve hardening due to cold work,— 2 hrs 
at 6502+ 10 F. 
(2) To relieve hardening due to heat treatment,— 


: / ; 2 hrs. at 750 + 10 F., followed by cooling 
Table II. The mechanical properties at high temper- at & rate‘not in excess of $0 F. per he 
ture have not yet been determined, as the alloy is not to 600 F. 


Table Ill. Typical Properties of R301 
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Temper and Gage | 
Property R301-0 = al R301-W R301-T R301-T 
0.039 an 0.040 and 0.039 and 0.040 and 
All gages lighter heavier lighter heavier | 
Tensile strength, p.s.i. 25,000 59,000 61,000 66,000 | 69,000 | 
0.2% yield strength, p.s.i. 10,000 39,000 41,000 60,000 | 61,000 | 
Elongation, % in 2 in. 22 19 20 9 | 9 
Rockwell E hardness 45-50 100 95 105 | 100 | 
Compressive yield strength, p.s.i. —- _— —— 62,000 | 62,000 i 
Shear strength, p.s.i. a a ee 43,000 | 43,000 1 | 
Endurance limit, p.s.i. — —_— — 12,500 | 12,500 || 
Mod. of Elasticity, p.s.i. 10,300,000 10,300,000 10,300,000 10,300,000 10,300,000 | 
Density, lbs. / cu. in. 0.101 0.101 0.101 0.101 | 0.101 | 
Bearing Strength, R301-T 
Edge Distance 1.5D 2D 
Ultimate strength, p.s.i. 105,000 139,000 
Yield strength, p.s.i. 70,000 93,000 














Fig. 1. (Left) Core material, 500X, etched with H2SOx 20%, 70 C., 30 sec. The black constituent in the form 

of Chinese script is AlFeMnSt, the light masses are CuAlz. The small black veins inside the CuAlo masses are 

the eutectic Al-CuAlz-Si. The gray needles inside CuAls are AlCuMg’Si. Fig. (Center) Cladding material, 

500X, not etched. The black constituent is Mg»Si, the gray constituent in-the form. of Chinese script is 

AlFeMnSi. Fig. 3. (Right) R301-O, 75X, not etched. Large amounts of precipitated constituents are visible 
in the core. 
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Fig. 4. (Left) R301-O, 500X, not etched. The black constituent in the cladding (top) is Mg2Si, the gray 
constituent both in the core and the cladding is AlFeMnSi. In the core (bottom) few particles of a lighter 
constituent, which is CuAl, are visible. Fig. 5. (Center) R301-O, 75X, etched with Keller's etch. Grain 
boundaries visible in the core (bottom). Fig. 6. (Right) R301-W, 75X, not etched. The soluble constituents 
are mostly dissolved and cannot be seen. Only AlFeMnSi (gray) and some MgoSi (black) in the cladding are 

° visible. 
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Fig. 7. (Left) R301-W, core, 500X, not etched. The dark gray constituent is AlFeMnSi. The lighter gray 
constituent rounded is CuAlz. Fig. 8. (Center) R301-W, core, 500X, etched with Keller's etch. High contrast 
between grains. Absence of precipitate at grain boundaries. Fig. 9. (Right) R301-T, 500X, not etched. No 
| difference can be noticed from W material without etching. 








Fig. 10. (Left) R301-T, 500X, etched with Keller's etch. Less contrast between grains than in W material, 

presence of precipitate (small points) at grain boundaries. Fig. 11. (Center) An 0.025 gage properly solution 

treated, 500X etched with Keller's etch. Normal amount of diffusion, as revealed by the grain boundaries 

extending only a short distance into the cladding. Fig. 12. (Right) Same material, held 30 min. at tempera- 
ture. 500X, etched with Keller's etch. Slightly higher diffusion. 





. Ss 


ig. 13. (Right) Same material, held 40 min. at temperature. 500X, etched with Keller's etch. The copper 


gins to anteb the surface, as shown by the grain boundaries extending all the way through the cladding. 
ig. 14. (Left) Same sahitial held 50 min. at temperature. 500X, etched with Keller's etch. Diffusion well 
progressed, 


Solution Treatment and Diffusion. The solution 
treatment time is limited by the need to avoid exces- 
sive diffusion of the copper through the cladding, 
which will produce susceptibility to intergranular cor- 
rosion. Figs. 11 to 14 show the effect of increasing 
solution treatment times on the diffusion in 0.025 in. 
material. Fig. 15 shows the diffusion curve on R301. 
Solution treatment times have been set as reported 


in Table V. 


Table V. Recommended Solution Treatment Times 
and Allowable Reheat Treatments. 














Time at Allowable 
Gage, in. temperature reheat 
in minutes treatments 
0.032 & less 10 none 
0.033 to 0.063 15 1 
0.064 to 0.101 20 2 
0.102 to 0.125 30 2 
0.125 to 0.250 30 3 
0.250 & heavier 60 3 
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The first heat treatment of material procured in 
the annealed temper is not a reheat treatment. Insuf- 
ficient time, by not allowing complete solution of the 
copper in the core, will produce lower mechanical 
properties. Fig. 16 shows the microstructure of im- 
properly solution-treated material. 


Micro-examination has established the lowest melt- 
ing eutectic in the alloy as the eutectic Al-CuAl,-Si, 
with a melting point of 977 F. Figs. 17 to 20 show 
the microstructure of material heat treated respectively 
at 980 F—990 F.—1000 F. 

In Fig. 21, which shows the effect of increasing 
heat treatment temperatures on the mechanical prop- 
erties, it can be seen that the amount of melting pres- 
ent in the material heat treated at 980 F. does not 
reduce the mechanical properties appreciably, even in 
the lighter gages which are more sensitive to defects. 

The recommended heat treatment temperature is 
940 F.+ 10 F. This temperature has been chosen as 
the one which will reduce to a minimum diffusion of 
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Fig. 15. Effect of soaking time on diffusion of cop- 
per into the cladding. 


the copper into the cladding and distortion, without 
reducing appreciably the mechanical properties. An 
added advantage of this temperature of heat treat- 
ment is the fact that the control does not need to be 4 
too close. Other strong aluminum alloys, when over- 
heated only a few degrees above the recommended 
limits, will be ruined irreparably by eutectic melting. 
R301 instead can be overheated some 20 to 30 deg. F. 
without any damage. 

High-temperature deterioration. Like other alumi- 
num alloys, R301 is susceptible to high temperature 
deterioration when heat treated in atmospheres con- 
taining water vapor or sulfur. This high temperature 
deterioration, if mot excessive, does not affect the 
mechanical properties appreciably. In more severe 
cases the material blisters and the mechanical prop- 
erties are reduced. Figs. 22 and 23 show respectively 
a small and large amount of high temperature de- 
terioration. 

Proper care of the heat treatment furnaces will 
prevent the development of high temperature dete- 
rioration. Compounds which are commonly recom- 
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Fig. 16. A 0.102 gage material, solution treated 10 

min., 500X, not etched. A large amount of CuAl> 

not dissolved is visible in the form of rounded, re- 
lieved particles. 





mended for preventing high temperature deteriora- 
tion in other aluminum alloys are equally effective 
in the heat treatment of R301. 

Solution treatment of annealed material. The heat 
treatment practices for annealed material is the same 
as the normal practice. Like other aluminum alloys, 
R301 when heat treated from annealed material and 
naturally aged, will show mechanical properties some 
what lower than material heat treated from cold 
rolled material. However, when material heat treatec 
from annealed material is aged to produce the 1 
temper, that difference disappears completely and th: . 
mechanical properties will be as high as those o 
material heat treated from cold rolled. Table V 
reports the results of experiments run on all gage: 

Natural Aging. R301 ages naturally at a rapid rat 
in the first 4-5 hrs. and after 24 hrs. has reache: 
about 90% of the final mechanical properties. Afte 
24 hrs. the aging progresses slowly for about 10 day 
more, after which the mechanical properties becom: 
stable. Fig. 24 shows the natural aging curve for R30 
over a period of one year. The mechanical properties 





Table VI. Mechanical Properties of R301 Heat Treated from the Annealed Temper. 















































W Temper—Aged 4 days at room temp. T Temper—Aged 6 hrs. at 350 F. 
Numb : ; Numb 
Gage Pp re a <i Yield Tensile Elong. oo rs rf Yield Tensile Elong. 
0.020 20 34.5 56.9 20.2 11 56.8 65.3 8.9 
0.025 26 36.6 59.3 20.8 16 59.3 67.2 8.7 
0.032 24 36.5 58.6 20.5 14 59.3 67.1 8.9 
Average*| ‘*70 35.9 58.3 20.5 41 58.5 66.5 8.8 
0.040 27 35.5 50.3 20.7 44 61.5 68.6 8.4 
0.051 25 37.2 60.8 20.8 39 61.7 68.4 9- 
0.064 12 36.8 61.1 21.4 19 63.1 69.2 9.3 
0.081 18 36.2 59.7 21.0 31 60.9 67.6 9- 
0.091 6 36.5 59.7 20.3 10 61- 67.6 9.- 
0.102 8 39.3 63.1 19.9 16 65.1 71.3 8.9 
0.125 15 38.5 62.6 21.1 28 64.- 70.- 9.3 
0.156 12 37.7 61.7 20.2 19 63.5 70.1 9- 
0.188 6 37.6 62.- 21.3 10 63.2 69.8 9.3 
0.250 — — — 18 65.- 69.- 9.8 
Average* 129 37.2 61.2 20.7 234 62.9 69.2 9.1 





*These averages have been reported to facilitate comparison with values reported for material heat treated from the cold-rolled condition and 


with the specifications. It will be noticed that the results tabulated include a few defective specimens which in production tests would have 


been rejected. 
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of R301 naturally aged are comparable to those of 
other strong aluminum alloys, however, the best 
mechanical properties are obtained by artificial aging. 

Artificial Aging. R301 can be artificially aged over 
a wide range of temperatures and times. Fig. 25 
shows the effect of the aging temperature and time 
on the mechanical properties of the alloy. Table VII 
shows the times recommended for each temperature. 


Table VII. Aging Times Recommended for Each 











Temperature. 

Temperature °F Time 
320+5 18 hr, + 1 he. 
330+5 12 hr. + 1 he. 
340+ 5 8 hr. + 1 he. 
350+5 6 hr. + 30 min. 
360+ 5 5 hr. + 30 min. 
37525 4 hr. + 15 min. 











Two aging treatments are particularly recom- 
mended: (1) aging 18 hr. at 320 F. when some form- 
ng has to be done after aging; (2) 6 hr. at 350 F. 
5 F. when no more forming has to be done. If 
he aging furnaces cannot be controlled within + 5 F. 
treatment at 340 F. + 10 F. for 8 hr. is’ recom- 
mended. 
The aging can be done at any time after quench- 
g, nO waiting time is required between quenching 
id aging. As for other aluminum alloys, a long de- 
y between quenching and aging lowers the mechani- 
| properties of R301-T but even with several months 
lay, the material will exceed specifications. 
Preliminary experiments have shown that by in- 
creasing the aging time the decrease of mechanical 
sroperties caused by an excessive delayed aging can 
be minimized. Research is in progress to determine 
he aging treatments required by material which has 
en stored for a long time in the W temper. 


Forming 

One of the properties which have induced some 
nanufacturers of airplanes to rate R301 as the best 
strong alloy for airplane parts is its formability. We 
believe that R301 in the O temper forms better than 
any other high strength alloy on the market. R301 
freshly quenched forms about as well as most other 
strong alloys in the annealed temper. 

R301 in the W temper has also good formability 
and in many cases can be used to replace other high 
strength alloys which must be formed in the O tem- 
per. This is a great advantage because the only proc- 
essing required by R301 in the W temper to reach 
maximum properties is an aging treatment at low 
temperature, without quenching. Such a treatment 
will not produce any distortion in the formed parts, 
as compared with the unavoidable distortion caused 
by heat treatment at elevated temperatures, followed 
by quenching, as required by material formed in the 
O temper. Fig. 26 shows some parts formed from 
R301 in the W temper. 

R301 in the T temper forms approximately as 
well as other strong alloys in the T temper. Although 
it is not possible to give a definite rule as to which 
temper should be used for every forming, the follow- 
ing suggestions are inserted here as a guide in the 





Fig. 17. R301 solution-treated at 980 F., 500X, not 
etched. A small rosette of eutectic Al-CuAl-Si is 
visible. 


Fig. 18. R301 solution treated at 990 F., 500X, not 
etched. Few rosettes of eutectic and a small inter- 
granular crack are visible. 





Fig. 19. R301 solution-treated at 1000 F., 500X, not 
etched. Large amounts of molten eutectics and cracks 
at grain boundaries visible. 


Fig. 20. Same as Fig. 24, 500X, etched with Keller's 
etch. Some of the grains are rounded due to the 
melting at the grain boundaries. 
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Fig. 21. Effect of solution treatment temperature on 
the mechanical properties of R301. 
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Fig, 22. Small amount of high temperature deteriora- 
tion, as shown by the small black spots. 75X, not 
etched. 


Fig. 23. Section through a blister caused by high 
temperature deterioration. 50X, not etched. 
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(2) R301 freshly quenched to be used for small 
radii parts, for drawn parts not severe as these requir- 
ing the O temper or for parts requiring severe 
stretching. 

(3) R301-W to be used for formed parts where 
extremely small radii are not required or for parts 
requiring moderate stretching. 

(4) R301-T to be used for those parts requiring 
liberal radii and very little drawing or stretching. 


Bend Radii. In Table VIII are reported the bend 
radii recommended for safe forming of R301. In 
view of the somewhat limited experiences with the 
alloy, the bend radii recommended are conservative. 
It is expected that with proper care, smaller radii can 
be safely used. 


Table VIII. Bend Diameter Recommended for 180° 
and 90° Bends in Terms of Thickness, T 


























o) - T 
Bend | Gage, in. Temper | Temper | Temper 
0.039 & lighter 0 | 3 4 
180 0.040 to 0.051 ot 5 
ts 0.052 to 0.128 Pe 6 
= 0.129 to 0.249 eas io . 
0.250 to 0.500 i) 10 
on up 0 0.064 | 1T| 2T | 34T 
P ted 0.064t00.081 | 1T 2T | 4T 
€8- 0.082to0.125 | 1T 3T | 4T 
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Fig. 24. Effect of natural aging on the mechanical 
properties of R301. 
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Fig. 25. Effect of time and temperature of aging on 
the mechanical properties of R301. 


selection of the proper temper for each forming 
operation: 
(1) R301-O to be used for extremely small bend 


radii, for difficult formed parts or for deep drawn 
parts. 
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Corrosion Resistance 


The corrosion resistance of R301 is very high and 
compares favorably with that of other strong alloys 
in the market. Very little difference exists between 
the corrosion resistance of the two tempers W and T. 

R301 in either temper is not susceptible to inter- 
granular corrosion and the corrosion in all the tests 
has been found to be of the pitting type (Fig. 27) 
Even slow quench, as may be produced by quenching 
in boiling water or oil, does not impair the corrosior 
resistance of the alloy. Only when the alloy has been 
grossly mistreated, as when the heat treatment tim« 
has been protracted to 3 to 4 times the normal, so 
that the cladding is thoroughly diffused, light gages 
may show intergranular corrosion (Fig. 28). 

The surface of R301 when exposed to corrosion 
without any protection, tends to darken. This dark- 
ening, however, is only superficial and does not im- 
pair at all the performance of the alloy. If the dark- 
ening is objectionable it may be avoided by anodizing 
or even by coating the parts with a very thin layer 
of transparent lacquer. Rubbing of the surface with 
a polish compound will remove the ‘darkening. 

Numerous tests, either by immersion or by salt 
spray exposure, have shown that R301 in either W 
or T temper is not susceptible to stress corrosion, nor 
that the corrosion is accelerated by stresses. 

Electrolytic Potential. The potential of R301 as 
determined with a saturated calumel electrode against 
a 6% NaCl, 0.3% H2Oe solution, is reported in 
Table IX. The difference of potential between core 
and cladding in T material is lower than that of ma- 
terial in the W condition or clad with pure aluminum. 
However, extensive researches have shown that it is 
amply sufficient to protect electrolytically the core 
material and that no corrosion takes place in the core 
even on the edges, where the cladding does not cover 
the core. 


METALS AND ALLOYS 
































Table IX. Electrolytic Potential of R301 











Temper | Core, mv. | Cladding, mv. |Difference, mv. 
R301-W |—65+66| —83 + 84 17—18 
R301-T |—72~+74| —81~— 83 8— 9 








Accelerated Immersion and Salt Spray Tests. Ex- 
tensive tests have been conducted using the standard 
NaCl-H2O2 solution. In Table X are reported some 
representative results of these tests. 


Table X. Percent Loss of Mechanical Properties Caused 
by 6 hr. Immersion in the 6% NaCl-0.3% H202 











Solution. 
W Temper T Temper 
Gage | Tensile | Yield | Elong. | Tensile | Yield | Elong. 
0.020} 1.6 1.7 9.3 2.5 2.0 | 10.0 
0.025} 1.2 0.5 2.6 0.8 1.0 7.4 
0.032} 1.2 0.5 0 1.3 1.2 1.8 
0.040 1.1 1.0 0.7 1.1 0.6 6.7 
0.051} 0.7 2.3 0 1.3 0 8.4 
0.064} 1.6 0.7 0 1.0 0.7 2.0 





























In order to confirm the data of the immersion 
tests, salt spray corrosion tests have been run. The 
results of these tests are in good agreement with the 
accelerated corrosion tests. In Table XI are reported 
some representative results on 0.040 gage. 


Table XI. Percent Loss of Mechanical Properties 
Caused by Exposure to Salt Spray. 











Temper sk | Tensile Yield Elongation 
W 250 0.2 1.4 0 
T 250 0.3 1.3 12.0 
T 750 =e oe. 12.0 











The data about corrosion in service are rather 
limited, in view of the short time that the alloy has 
been in use. However, the data available confirms 
the findings of the accelerated tests in that R301 has 
withstood any type of atmospheric corrosion. 


Joining and Finishing 


R301 can be welded like other aluminum alloys 
by the established methods of oxyacetylene, arc and 
spot or seam welding. 

Torch Welding. R301 can be torch welded using 
either oxyacetylene or the oxyhydrogen flame. The 
welding technique is not different from that of other 
aluminum alloys. As with other high strength alloys, 
R301 welds are likely to crack if the proper practice 
is not observed. As filler material either the 5% Si 
alloy or R301 strip can be used. 

When welding material in the W or T temper, 
which cannot be heat treated further, the 5% Si alloy 
may be more advantageous because the welding with 
it is slightly easier. If the material to be welded is 
in the O temper and is to be heat treated after weld- 
ing, R301 strip should be used, so that the welds will 
have approximately the same strength of the ma- 
terial. 

Material welded with either the 5% Si or R301 
has a corrosion resistance approximately as good as 
the not welded alloy. The cladding around the weld 
protects the bare material in the weld, even in fairly 
heavy gages, so that no corrosion whatever will take 
place in the weld itself. 





Fig. 26. Some typical parts formed from R301-W. 


Spot Welding. R301 can be spot welded at least 
as easily as other aluminum alloys. The same ma- 
chines and settings used for other high strength 
aluminum alloys will produce in R301 welds which 
will have somewhat greater strength and will have 
less tendency to crack. With special settings of the 
machines it is possible to produce welds in R301 
with a much larger diameter than in other high 
strength alloys, and these larger spots will have in- 
creased strength. It is to be noticed that the zone 
affected by heat around the weld is very shallow and 
that, due to the similarity of composition of the core 
and cladding material, the weld itself is much more 
homogeneous than in welds of alloys clad with pure 
aluminum. 

Riveting. R301 can be riveted with A17S, 17S, 
or 24S rivets and the strength of riveted joints in 
R301 is very high. The high strength found in 
riveted R301 is to be attributed to the behavior of 
the cladding which is not too soft to be squeezed 
out as happens in material clad with pure aluminum, 
nor too hard to shear the rivet as happens in some 
commercial bare alloys where riveted. Dimpling can 
be done on R301 also in the T temper. 

Tests are in progress to determine in detail the 
strength of various typical joints with various types 
of rivets. 

Painting and Anodizing. R301 can be anodized 
and colored using the same practices as for other 
aluminum alloys, and the behavior in corrosive media 
of anodized R301 does not differ from that of other 
aluminum alloys. 

R301 can be painted like any other aluminum 
alloy. The article to be painted may be either ano 
dized before painting, or carefully cleaned to insure 
proper contact of the paint and the metal. 


Fig. 27. R301 corroded 24 hr. in NaCl-H2O2 solu- 


tion. Pitting corrosion only. 75X, not etched. 


Fig. 28. R301, 0.025 gage soaked 40 min. at 940 F. 
Intergranular corrosion caused by excesswe diffusion. 


75X, not etched. 
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ENGINEERING J+ ~, ACHIEVEMENTS 


Charles M. Parker, Secretary Technical Com- 

mittee, American Iron and Steel Institute. 
“Cases are known in which steel products are loaded 
and unloaded from railroad cars, ships and trucks 
22 times before reaching final destination—and little 
of the handling was done by experts. The two 
principal hazards in shipping steel products are 
mechanical damage and corrosion,” continues Mr. 
Parker. “At ome time the fate of Stalingrad de- 


“D's: IT RIGHT to reach the fight!” enjoins 


Protection of Steel Parts 
for Overseas Shipment 










pended on American cold rolled strip getting through 
safely. It is when steel has been worked cold that 
rust gets in its most deadly work.” 

If so much pains must be taken with plain steel, 
still in the form of a raw material, how much more 
care is necessary with highly machined parts, fitted 
to tolerances measured in thousandths of an inch— 
such as gun range finder equipment and radar! 

A jeep requires one third of its weight in pack- 
aging material; in the case of a cargo trailer, more 
than one half of its weight is packaging. In fact 
about half of our packaging materials production 
just now are carrying supplies to our armed forces. 

Packaging was a bottleneck in most steel mills 
that do a large overseas business in mid-June, 
according to a report to the War Production Board 
by the Sheet and Strip Industry Advisory Commit- 
tee. One member said that his shipments had been 
considerably delayed due to lack of personnel and 
materials needed for wrapping and bundling. Half 
the space in his finishing department was then 
being used for packaging purposes. 

The nation has become packing and packaging 
conscious as never before. And it is high time! 
In prewar days American exporters often suffered 
in competition with other nations, principally Ger- 
many, because goods arrived at destination in lamen- 
table shape, with boxes, crates, kegs and burlap 
bags torn open, some of the goods missing com- 
pletely and other goods bent, distorted, corroded or 
broken. We are now learning much that will place 
us at the cop in our post-war export business. 

In the early days of our overseas shipments in the 
present war at least a fifth of our goods, safely sur- 
viving submarine attacks, arrived at destination dam- 
aged from corrosion or mechanical shock. Now 
manufacture of protective materials.is Big Business. 
The use by our Ordnance Department of acid-free 
greaseproof wrapping papers alone equals 12,000,000 
to 15,000,000 sq. yd. a month, enough to cover 
37,000 acres in a year. Two years ago the paper 
industry produced 16,000 tons of waterproof paper 
yearly; today, over 200,000 tons. 

Specifications of both Army and Navy insist that 
ordnance be packed to resist temperatures from 
minus 40 F. to plus 130 F., represented by the climate 
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1 shaft is being dipped in Stripcoat; made by the 
Dow Chemical Co. The coating can be applied man 
wally or mechanically, the latter providing more uni- 
formity of coat. Ideal dipping temperature 1s 37) F. 


extremes of Iceland and Guadalcanal. The obvious 
corroding enemies are salt water and spray, fog, 
rain and sun. There are several rarer hazards. Thus 
coral sand has a terrific abrasive action. Swamps in 
jungles may exude much sulphur. 

A Russian metallurgist, arriving in the United 
States, revealed how oiled steel plates were carried 
by Russian women for long distances from ship- 
side. German planes strafed these carriers, bullets 
knocking scale off the plates into the women’s eyes. 
Scale did more damage than bullets. Heavy grease 
was thereafter applied to the plates, serving to hold 
the scale. 

So skillful has our packaging by now become that 
many anecdotes reveal near-miracles. Brig.-Gen. E. 
E. MacMorland, chief, Field Service Maintenance 
Branch, Ordnance Dept., relates: 


I was watching guns and accessories being unloaded. 
One piece was a mechanism used to direct anti-aircraft 
fire, weighing a quarter of a ton, but so precise and deli- 
cate it is made in air-conditioned rooms where the slightest 
flake of dust is kept from its watch-like interior. The heavy 
metal parts are balanced nicely to move on precision gears, 
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calculating height, speed and direction of enemy planes— 
then directing gun fire. 


As I watched I saw this precision instrument crash. 
We opened the crate and found the mechanism undamaged. 
The director had been padded in paper—no ordinary 
paper, but a cushioning device that the Ordnance-Industry 
team developed. After trying steel spiral springs and wood 
cantilever springs, we hit on special built-up corrug&ted pads, 
wrapped and sealed in heavy water-proof paper. These pads 
are cheap, easy to assemble and protect perfectly. Sometimes 
these delicate machines have to be thrown off into the surf, 
or onto sands of lonely islands, exposed to salt air, piled on 
icy shores, or buried beneath desert sands. 


Packaging has developed to such an extent that 
G.I. Joe himself is packaged where there is danger 
of Hitler or Hirohito throwing gas. Every soldier 
in fighting zones carries a small compact package 
designed for split second use as a complete cover 
to protect him against irritant gases, allowing him 
an opening for thrusting out his rifle. Most of the 
bag is opaque and G.I. color, but the top quarter is 
transparent for sight. 


Modern and Spectacular Methods 


At the risk of making the rest of this article 
anti-climax, we will mention first the latest and 
most spectacular packaging. Airplanes shipped on 
the decks of ocean-going freighters are now “crated 
with a spray of scientifically formulated plastic com 
pound, based on Vinylite resins. Shot from a spray 
gun, it hardens in less than 30 min. into a protective 
coating that hermetically seals the entire plane, 
guarding it from heat, cold, sleet or salt water. At 
debarkation points the plastic coating is readily 
stripped by three or four men in an hour. Peelings 
can be salvaged, remelted and re-used. 

Previously planes were partially disassembled, with 
fuselage in one case and wings, tail surfaces, etc. in 
smaller cases, all stowed below decks. When planes 
were first carried on decks, completely assembled, 
various petroleum compounds were used—fairly 

effective for waterproofing, but none of sufficient 
moisture-vapor barrier characteristics. Moreover the 
petroleum coatings would harden and often develop 
shrinkage cracks. It took 250 man-hours of labor 
and large quantities of solvents to remove them. 

The new coatings based on Vinylite resins form 
an elastic film that flexes with the movement of the 
plane, does not harden or become brittle by expo- 
sure to sun, wind, or cold and is readily removed 
by merely slitting and stripping. It will not pull 
or lift paint when stripped. Very important is the 
low moisture-vapor transmission rate, the desideratum 
of all packaging of sensitive materials. 

By tests, a film 0.003 in. thick, formed by two 
sprayed coats, transmitted only 0.47 grams of mois- 
ture per 100 sq. in. per 24 hr. A film, 0.0045 in. 
thick, three coats, transmitted only 0.29 grams. A 
modified compound does 0.18 grams for 0.006 in. 
thickness. (The Army and Navy declare that mate- 
rials are moisture-vapor-proof if they have a maxi- 
mum m-v transmission rate of 0.25 gram of water 
per 100 sq. im at a m-v pressure differential of 42 
mm. of mercury at 100 F.) 


935 


<a - 
ee ae 


~~ ee 























| “pte YP 

Saran film 18 a one Pp! vy transparent motsture OartterT, 

leveloped by Dow, ideal for precision parts and im- 
struments and ready for use on arrival, 


Because this coating fills and seals all of the 
smaller seams much taping formerly needed can be 
eliminated. Small openings are covered with heavy 
tape and larger ones with plywood fillets. Then the 
entire plane is sprayed with three coats of the resin 
base coating. An airplane can be completely proc- 
essed by two men in less than one hour. Applied 
in a continuous film, it produces a tailor-made pattern 
that completely protects its cargo. 

Suppliers of these new spray coatings are: 
tion Packaging Corp., Better Finishes and Coatings, 
Inc., Dade Brothers, Inc., Irvington Varnish & In- 
sulator Co. and Plastiphane Co. of America. 

Another extremely modern packaging material is 
“Stripcoat,” made by Dow Chemical Co., that elim- 
inates the following four packaging operations 
heretofore necessary: Application of preservative, 
cutting grease-proof wrappers to the proper size 
wrap, wrapping the part, and dipping the package 
in wax. All metal parts having continuous outer 
surfaces can be packed with Stripcoat; also numerous 
parts with internal surfaces. Thus a spark plug can 
be so coated, if the vertical dip is used, as the coat- 
ing will bridge the opening, thus preventing the 
melt from traveling to the inner surfaces where it 
would be hard to remove. 

Stripcoat is a hot melt dip that can be applied 
by hand or mechanical dipping. Assembly crews 
in combat areas can strip the coating quickly and 
easily without degreasing. Users of Stripcoat claim 
a 60 to 95% saving in packaging time. 

Having considered some of the more glamorous 
features of packaging it is well to consider the more 
humdrum principles and rules of packaging, at the 
same time classifying the methods, with comments 
by experts on good and bad features. 


Avia- 
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Three Types of Packaging 


Both the Army and Navy agree quite closely on 
classification and specification. By tradition the 
Navy is more concerned with corrosion than the 
Army. But in this war the Army must move all 
equipment overseas, hence its equipment receives 
the same exposure as the Navy's. 

Three main divisions of packaging are: 


I. Unsealed wrappings, 
II. Sealed wrappings (where the wrapped package 
is dipped in melted wax, or equivalent) and 
III. Wrappings containing a dessicant, dehydrant or 
absorbent, usually silica gel. 


The preservation of equipment usually consists of 
one or more of the following steps: 


1. Cleaning; removal of grease, oil, fingerprint resi- 

dues and other contaminants. 

Applying preservative compounds. 

Wrapping in a grease-proof or moisture-proof 

barrier, or a combination barrier. 

4. Sealing against penetration by water or water 
vapor. 

5. Cushioning, blocking or bracing. 

6. Cartoning. 

7. Boxing or crating. 
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Steps 1 to 4, inclusive, are for protection against 
corrosion; 5 to 7, against physical damage. It is 
important that various materials used be compatible 
with one another and with the wrapped article, 
lest chemical action set up and corrode the piece. 
We can imagine sulphur being released from. the 
paper, say as hydrogen sulphide, to do its dirty 
work. Let it be said here that common sense is the 
best ingredient to apply. Most of this “sense,” 
backed up by shop experience, has already been 
inherited or acquired. Thus by common sense one 
knows that a cleaned surface should be sealed 
promptly before contamination sets in. Sweat from 
fingers contains deadly corrosive acids, salt, etc. Sol- 
dering and brazing fluxes often wreak havoc. 

Materials most commonly used for removal of 
contamination are alkaline cleaners, petroleum sol- 
vents, solvent vapor cleaners, methanol, special 
compounds for neutralization of fingerprints and 
rust removing compounds. Alkaline cleaners are 
more difficult to operate satisfactorily than some 
other types. 

Petroleum solvents are frequently used prior to 
application of rust preventive compounds. Vapor 
degreasing, using trichlorethylene, perchlorethylene, 
or other chlorinated hydrocarbon solvents, is one 
of the most popular prior to rust preventative appli- 
cations. Only alkaline cleaners will adequately remove 
fingerprints. Hence cleaning with other materials 
must be followed by a treatment to neutralize or 
remove finger contaminations. 


Details of the Methods 


Previously, we noted three packaging methods; 
these will now be discussed in more detail. Method I 
is for non-precision parts, rustproofed and wrapped 
in a “breathing pack” (not air tight). Preservative 
is applied to the item and the part wrapped in 
grease proof paper that will permit free transfer of 
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air and moisture to and from the part. Typical 
products so wrapped are semi-finished castings, non- 
precision solid shafts or rods, springs and metal 
stampings. 

Method II is for parts with precision and highly 
finished surfaces. Material is rustproofed and the 
package sealed. Preservative is applied direct to the 
part, wrapped and the wrapping sealed, say by a 
dip in hot wax. Typical parts so packed are: Pistons 
and rings, taps and dies, gears and precision hand 
tools. 

Method III provides for the part being sealed with 
a dehydrating agent in a moisture-vapor-proof wrap- 
per. The cleaned part is not treated directly with 
a preservative. The dehydrating agent absorbs mois- 
ture inside the wrapper and the wrapper protects 
he part from high humidity, rain and ocean spray. 
[his method is particularly good for assemblies of 
nixed metallic and non-metallic materials, or where 
he usual rust preventive .on the metal parts would 

ijure by contact the non-metallic parts, such as 

ibber. This method is suitable for fire control 
struments, coils, condensers, generators, gages, etc. 


ars are often double-dipped in Stripcoat, with a good over-lap joint to insure against entrance o| 
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For Methods I and II grease type preservatives are 
in general the best of the compounds for storage and 
export shipment. They are normally applied by 
dipping at 160 to 200 F. Or, they may be applied by 
spraying or brushing. Chief disadvantages are that 
they are messy to handle and the preservative*must be 
removed before. a part is put in service. In general, 
soft greases will be best for small parts and hard 
greases for large parts. 

The accompanying Table shows the leading types of 
preservatives now in use, their characteristics, and the 
companies who manufacture or distribute them. 

Method III is based on the knowledge and 
experience that most metals will not corrode if 
the relative humidity is below 20%. Silica gel 
maintains that deadline. It also conforms to the 
requirement of being able to absorb large quantities 
of moisture (at least 8.5% of its weight to keep 
humidity below 20%). The chief drawback is that 
preservation is good for a finite period only. When 
the dessicant is exhausted, the package must be 
opened and the dehydrating agent replaced. The 
Navy specifies that enough dehydrating agent be 
packaged for protection over 18 months. 


moisture. 
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Preservative Materials Now in Use and Their Manufacturers 








Manufacturers 





















































American Iron A N & 
& Steel Inst. Fed’ ot Characteristics 
Type No. ed. pecs. 
AEX 2-82C Hard, thick-film, heavy com- 
AN-C-52 pound, protracted (several 
2, grade B yts.) corrosion prevention 
data Ps of highly-finished parts; ap- 
plied by heating to right 
consistency (no solvents) 
then dipping, spraying or 
brushing 
BEX 2-84b Soft, thick-film, light com- 
AN-C-52 pound; good for 1 year or 
(type 2, grade A) | less on highly-finished items; 
applied like AEX 
CEX AXS-673 | Solvent-containing, thin-film 
AN-C-52, | compound; for parts that 
type 1 have neither highly finished 
52-C-18 nor critical surfaces. De- 
grade r velops abrasion resistance 
on aging. Applied without 
| heating or dilution 
DEX 52-C-18, Non-drying water-soluble 
| grade III oil. May be a polar-type 
| ( water-displacing) material 
EEX | AXS-702 Light, non-hardening, very- 
| OS. 1362 thin-film lubricating oil; ex- 
cellent temporary protec- 
| tion. Applied without dilu- 
| tion 
} | 
FEX | | 30-50% non-volatile varnish 
| 
Wai 
GEX | Primary coating (8-12% 
non-volatile soluble varnish- 
| base residual on steel) ap- 
plied in the form of a hot 
water solution 
HEX AXS-674 Non - hardening, thin - film, 
O.S. 1363 medium lubricating oil. Used 
on internal highly-finished 
surfaces. Applied without 
heating or dilution 
JEX Bituminous-base, quick dry- 
ing, hard film 





Alox Corp., Niagara Falls, N. Y. 
American Lanolin Corp., Lawrence, Mass. 
American Lubricants, Inc., Buffalo, N. Y. 
American Oil & Supply Co., Newark, N. J. 
Anderson (F.E.) Oil Co., Portland, Conn. 


Ball Chemical Co., Pittsburgh, Pa. 
Black Bear Co., New York, N. Y. 
Bray (O.B.) Co., Los Angeles, Cal. 


Carbozite Corp., Pittsburgh, Pa. 
Cities Service Oil Co., New York, N. Y. 


Dearborn Chemical Co., Chicago, Ill. 
Delta Oil Products Co., Milwaukee, Wis. 
Du-Lite Chemical Corp., Middletown, Conn. 


Freedom Oil Co., Freedom, Pa. 
Frost Paint & Oil Co., Minneapolis, Minn. 


Glidden Co., Cleveland, O. 
Glyco Products Co., Inc., Brooklyn, N. Y. 
Gulf Oil Co., Pittsburgh, Pa. 


Hollingshead (R.M.) Corp., Camden, N. J. 
Houghton (E.F.) Co., Philadelphia, Pa. 
Humble Oil & Refining Co., Houston, Tex. 


Johnson (S.C.) & Son, Inc., Racine, Wis. 
Kendall Refining Co., Bradford, Pa. 
Lehigh Chemical Products Co., Allentown, Pa. 


McCambridge & McCambridge Co., Baltimore, 
Md. 


Nox Rust Corp., Chicago, Il. 


Pennzoil Oil Co., Penn, Pa. 
Penola, Inc., Pittsburgh, Pa. 
Presstite Engineering Co., St. Louis, Mo. 


Quaker Chemical Co., Conshohocken, Pa. 
Quaker State Refining Corp., Oil City, Pa. 


Rosco Laboratories, Inc., Blawknox, Pa. 


Scholler Bros., Philadelphia, Pa. 

Shell Oil Co., New York, N. Y. 

Simoniz Co., Chicago, Ill. 

Socony Vacuum Oil Co., New York, N. Y. 
Somneborn (L.) Sons, Inc., New York, N. Y. 
Standard Oil Co. of Indiana, Chicago, IIl. 
we Oil Co. of New Jersey, New York, 
Standard Oil Co. of Ohio, Cleveland, O. 
Sta-Vis Oil Co., St. Paul, Minn. 


Texas Co., New York, N. Y. 

Thompson Paint Co., Pittsburgh, Pa. 
Turco Products, Inc., Los Angeles, Cal. 
Unior Oil Co., of Calif., Los Angeles, Cal. 
Viscosity Oil Co., Chicago, Ill. 


Zophar Mills, Inc., Brooklyn, N. Y. 
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The Army prescribes the following formula: W 
equals 0.2A plus 4% D, where W equals weight of 
silica gel in pounds; A equals area of enclosing wrap- 
per in square feet; D equals weight of enclosed 
hygroscopic dunnage, such as cartons, etc. 

Manufacturers of silica gel for dehydrated packag- 
ing include Davison Chemical Corp., Baltimore; Per- 
mutit Co., New York; American Cyanamid & Chemi- 
cal Corp., New York; Morgan, Inc., Chicago and 
International Filter Co., Chicago. 

One of the most important developments of this 
war in packaging has been the Grade C wrapper, im- 
pervious to oils and greases, and with a high re- 
sistance to water and moisture vapor transmission. 
The original C wrapper was used to protect under- 
ground pipe lines against corrosion and was adapted 
for export shipment. It consisted of a sheet of cellu- 
lose acetate laminated to a sheet of muslin with a 
micro-crystalline wax base compound. This has since 
been supplemented by other materials, including cello- 
phane or cellulose acetate laminated to paper with 
nicrocrystalline wax and various metal foils laminated 
0 paper with asphalt base compounds. 


Some Newer Techniques 


Among other materials recently developed for 
oisture vapor barriers are plastic films such as Plio- 
lm and Saran and certain Kraft paper asphalt lam- 
iations. A variation is the introduction of a lead 
ealing ring. Thus a machine gun, after preliminary 
eatment, is inserted along with a dessicant carton, 
ito a knitted bag and then placed in a tubular 
ction of transparent plastic material, such as Saran 
made by the Dow Chemical Co.). The ends of the 
ibe are gathered and slipped through the small lead 
ng (made by E. J. Brooks, Newark, N. J.), which 
crimped tightly by a small hand press, thus sealing 
ie envelope. A second knitted bag and specially de- 
gned wooden box complete the package. 

Should it be necessary to reopen the package, a 

rew driver or punch is sufficient. Thereupon the 

ing is replaced on the plastic and recrimped with a 
low from a hammer. 

The “skin” coatings, such as Stripcoat, mentioned 
earlier, have several important advantages, chief be- 
ing a saving in manpower and floor space. Much less 
handling and equipment are required. One of its dis- 
advantages is the loss of a large amount of protection 
when the coating is damaged. The skins are usually 
Mt by dipping the part in the plastic at 325 to 
375 F. 

In view of the importance of packaging, manufac- 
turers are turning out considerable patented or pro- 
prietary equipment. Thus for hot wax dipping the 
Aeroil Burner Co., West New York, N. J., has de- 
veloped two new electrically-heated, portable hot wax 
dip tanks that prepare for both dipping and spray- 
ing. They are equipped with dip baskets, heavy duty 
grills, built-in thermometers and thermostats, giving 
automatic heat control from 100 to 550 F. 

Another of the skin type wrappers is that recently 
announced by the Japan Co., 5103 Lakeside Ave., 
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A lead seal ring is often used to close the opening o} 
a film bag in which may be a machine gun, imstrument 
or metal part. The malleable lead ring can be squeezed 
tight by pressing with hand pliers. 


The ethylcellulose coating, made by the Japan C 
Cleveland, has been stripped off this part, which 13 
now theoretically ready for use. 















































That old stand-by, wood, finds ready use for protection 

against shock and mechanical damage. Here an air- 

plane part is being hoisted into its crate and will be 
held in place with papers, dunnage, etc. 


Cleveland, who advertise that the parts are coated 
with an ethylcellulose plastic material which encases 
them with a tough, cohesive film, making air or mois- 
ture penetration impossible. 

An interesting “War Packing Manual” has been 
issued by the Sherman Paper Products Corp., Newton 
Upper Falls, Mass., containing samples of a “baker's 
dozen” of papers, called “Corroflex.” They are claimed 
to be greaseproof, acid-free, non-corrosive, moldable 
and sealable. Many of them are corrugated. Also 
impressive is the “Induwrap” of the Angier Corp., 
Framingham, Mass., called a “dual” wrapper. It is a 
corrosion inhibitor and an oil barrier that keeps slush- 
ing oil from penetrating through to the outside of 
the package. 

The following three companies are prominent in 
the manufacture of “ordnance wrap” papers: Mc- 


Laurin-Jones Co., Brookfield, Mass.; Rhinelander 
Paper Co., Rhinelander, Wis. and Nashua Gummed 
and Coated Paper Co., Nashua, N. H. 

A company that makes emulsions, solutions, hot 
melts, heat sealing compounds, etc. is the American 
Resinous Chemicals Corp., Peabody, Mass. 


Protection Against Shock 


Most of this article has been devoted to guarding 
against corrosion, naturally the most complex phase 
of packing. Guarding against mechanical shock is 
of course important, but data are already fairly well 
known. It is usually recognized that the best available 
material for exterior packing cases is wood. By using 
proper design, wood packing cases, wire-bound boxes 
and crates will have the necessary strength, resistance 
to puncture and cushioning against shock. 

Spectacular is a recent boxing job announced by 
the American Iron and Steel Institute. A single 
wooden box, filled with blood plasma or food, and 
tied together with a special kind of steel wire, can be 
dropped 10,000 ft. or more from an airplane without 
a parachute. When opened every bottle will be found 
intact. A strong alloy steel wire has been used, ap- 
plied by a simple, hand-operated machine and bound 
together in a strong, twisted tie. 

When the box hits the ground it bounces end-over 
end about 30 ft. back into the air. It is the wire bin: 
ing that acts as a shock absorber. It gives a little an 
absorbs most of the bursting effect generated by th 
terriffic impact of the fall. If the wire were too wea 
it would snap and the box and its contents woul 
seem to explode. Too strong a wire would bind th 
box too rigidly and it would collapse under the blov 
Eggs will not break, but electric lamp filaments wil! 

For many facts above narrated, we are indebte 
among others to C. E. Heussner and C. O. Durbin, E: 
gineering Div., Chrysler Corp., recognized author 
ties on this subject. 


Application of corrosion preventive and protective wrappers for a crankshaft, as recommended in Ar? 
Service Forces Manual M406. Grade A and C wrappings are defined in Ordnance Dept. Spec. AXS-84 


: [- Apply rust preventive 
3-Wrap -with grade CE 
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Gel 
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4- Seal with special 


wax sealer 


5 - Wrapper for 
mechanical 
protection 
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At the other end of the barge canal oyster shells are unloaded either to storage or directly to the kiln feed 
hoppers at the right. The turning basin is in the foreground, 


Magnesium from Sea Water 


vy GERALD E. STEDMAN 


AUSE IN YOUR STUDY of Invasion maps. Swing 
the globe around to the Texas Gulf Coast. Place 
your pencil midway between Galveston and Mata- 
ACHIEVEMENTS — gorda Bay. Define a seven mile triangled area inward, 
— with the harbor of Freeport as its apex. There you will 
find constructive cartography being accomplished. 

In this Freeport-Velasco area, the independent re- 
sourcefulness and determination of Dr. Herbert H. 
Dow and later of his son, Dr. Willard H. Dow, has 
flowered into a development of almost miraculous 
nature, from the public's point of view. The area 
encloses four Dow enterprises. 

(1) The Dow Chemical Co. plant which began 
producing magnesium in January, 1941. 

(2) The Dow Magnesium Corp. which operates 
the Velasco Defense Plant Corp’s 72,000,000-lb. mag- 
nesium plant, production having started in June, 1942. 
(A Defense Plant Corporation enterprise of like capa- 
city is operated by the Dow Magnesium Corp. at 
Ludington and Marysville, Mich.) 

(3) The Styrene Division of Dow Chemical Co., 
largest of its kind in existence, operated for D.P.C. 
along with its Los Angeles D.P.C. styrene undertak- 
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[he lime plant is we | designed and one of the most 





efficient units in the country. Here oyster shells are cal 


cined and slaked to produce milk of lime. Flow in the kilns is from right to left im this view. 


ing, which, with its Midland, Mich. and Sarnia, 
Ontario facilities, is manufacturing 50% of America’s 
styrene for GRS (Buna S) Rubber. 

(4) Texas Division of the Ethyl-Dow Chemical 
Co., largest ethylene dibromide plant in the world. 
The concern of this article is solely with the processes 
of Dow Magnesium Corp. at the Velasco plant. 

Magnesium from sea water, over 72,000,000 Ib. 
per year—at this one spot alone; a tongue of formerly 
desolate waste land bordered on three sides by Free- 
port Harbor’s ocean water, four years ago a flat noth- 
ingness of salt grass 7 ft. above sea level and inhabited 
largely by moccasins, coral snakes and whopping 
rattlers. Now it is an empire of chemical production, 
doing its mighty part in changing the term “invasion” 
to liberation. Just 10 miles away from it, centered in 
the semi-tropical verdure of Lake Jackson, Alden 
Dow is applying his individualized architecture to 
the development of a delightful community in the 
woods, as an essential part of the enterprise. Thanks to 
this leadership, we have a potent magnesium industry. 
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Some Historical Facts 


The Freeport-Velasco enterprise culminates from 
the steady purpose of 57 yr. of growing endeavor 
that began in 1887, as Herbert H. Dow, senior at 
Case School of Applied Science, Cleveland, explored 
for his degree by passing electric currents through 
brine filled test tubes. His endeavors grew in signifi- 
cance from Canton to Midland, and in 1905 he first 
whipped the Germans in their acknowledged realm 
of chemical leadership, by undercutting them in the 
Continental market on bromine, forcing them to re- 
treat from the U.S. market. 


The same thing happened with bleach, and the 
Teutons again withdrew. And yet again, when World 
War I made ‘us seriously vulnerable because of de- 
pendence upon German chemicals, the Midland group 
found quick and effective ways to produce phenol, 
chlorobenzine for making picric acid, together with 
aspirin, Epsom salts, indigo; later becoming one of 
the world’s largest dye producers. 
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e sea water, after mixing with milk of lime flows to these Dorr ponds where the magnesium hydroxide 
settles out. Each pond contains four 200-ft. diam. Dorr mechanisms. 


Magnesium was used largely then (1916) for pyro- 
technic purposes and as a deoxidizer in the manu- 
facture of nickel. Winning magnesium chloride 
(MgCl) as a byproduct of its Midland bromide pro- 
duction, the Dow group began experimentation in 
metallic magnesium. Dr. Dow’s first principle in all 
production has been to make it better and cheaper 
than anyone else. 

A pound cake of magnesium was first produced by 
the Dow group in July, 1916, by somewhat crude 
electrolytic methods. A cell had been hand made from 
welded boiler plate, partitioned and lined with soap- 
stone, with an iron plate in one section and a graphite 
rod in the other; both electrodes being connected 
with low-voltage, direct current. The entire cell thus 
contrived was boxed with soapstone slabs. 

On the hot night of July 20, the group watched 
on, unconcernedly breathing chlorine gas, as the cell 
was heated over a brick arch, molten magnesium 
chloride was poured in and the current turned on. 
As they alerted to the phenomenon, the historic sig- 
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nificance of those little globules of mercurial opales- 
cence floating on the surface of the bath seemed of 
less interest than that, to their surprise, the electric 
current was found sufficient to keep the salt bath 
molten. The projection of that night’s discovery can 
quite properly be considered an assurance of winning 
World War Il—for without the continuing perse- 
verance of that Dow group, we could have lost. 
Discouragements were intense. On an Autumn day 
in 1917, the same group saw a new magnesium plant 
of 25 cells, capable of 300 tons per year, go into 
production. As current came on, some cells over- 
heated, short circuited, and other cells froze. Chlorine 
gas choked the atmosphere. Cell pots cracked and 
spilled their molten metal across the floor. The sal 
ammioniac corroded. Everything seemed in a tailspin. 
The plant closed, a failure. World War II could 
have been lost again right there, but for the indomit- 
able determination of Dr. Herbert Dow, who casually 
remarked that he thought the group had learned 
enough to make another and better cell. It had. 
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The sal ammoniac process of evaporating a solu- 
tion of ammonium chloride and magnesium chloride, 
crystallizing out a double salt, air dried and fused to 
gain a clear, water-free magnesium chloride was aban- 
doned. A double salt was evolved by partially dehy- 
drating magnesium chloride and mixing it with equal 
weight of sodium chloride, the mixture being melted 
at controlled temperature. The addition of common 
salt to magnesium chloride lowered its melting point 
and a little fluorspar helped coalescence. They dis- 
covered that the liquid of the fused cell bath made 
the best flux, this discovery being the basis of the 
present process of melting and reclamation. 

They did a lot of things, but in February, 1920, after 
a new plant had been operating successfully for six 
weeks, a melting,pot broke and the gushing molten 
bath set fire to the building. Out of the twisted iron 
and steel, only salvage was a pile of magnesium ingots 
stacked on the floor, unharmed by the fire that no 
one knew how to put out. All this taught the Dow 
group that extraction of pure magnesium metal de- 
manded precise technique. 


How the American Magnesium Industry Developed 


Examination of German bombers falling in the 
Battle of Britain showed British engineers that they 
were using magnesium as a major rather than a minor 
structural metal. Messerschmitts had hundreds of 
pounds of magnesium housings, mountings, castings, 
forgings, extrusions—even magnesium weldments. That 
was why they were missioning such an overage of 
bombs to target, far above the calculated cargo rela- 
tive to weight and size of plane. Magnesium gave 
the Germans great advantage, also, in their tremend- 
mus use of it in incendiary bombs. Magnesium’s 
sudden war importance was apparent in the increase 
of Dow sales to England, from 89,600 Ib. in 1940 to 
3,505,272 lb. in 1941—the hundredfold increase of 
9,189,558 Ib. in 1943. 

In effect, Dow was presented with a production 
monopoly by default in 1927, the ALCOA subsidiary, 
American Magnesium Corp., only other U.S. pro- 
ducer, finding that it could buy from Dow cheaper 
than it could produce. By 1929, Dr. Herbert Dow 
announced the first and final steps of separating metal- 
lic magnesium chloride from brine, and metal from 
the fused magnesium chloridé had been sufficiently 
perfected as not likely to undergo change for many 
years. Intermediate processing steps were being per- 
fected. 

The Dow expansion program calculated a 24,000,- 
000-lb. goal in 1938, half to be produced elsewhere 
than Midland. In 1933 Dow, with Ethyl Gasoline 
Corp. as joint owner, constructed the Ethyl-Dow 
Chemical Co. tidewater plant at Wilmington, N.C., 
to extract bromide from ocean water, producing 
ethylene dibromide. From this later experience, Dow 
learned how to handle the sea. Analysis showed ocean 
water to contain 20 times as much magnesium as the 
bromide which Dow was extracting from the sea. 

So an exploration by outside engineers of the entire 
Gulf of Mexico, caused the selection of Freeport, 
Texas, as the site, largely for three reasons: (1) Raw 
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The magnesium hydroxide or milk of magnesia under- 

flow from the Dorr tanks is further dewatered in this 

battery of Moore filters. A filter “basket” is shown 
suspended over a filter pit. 


materials of salt, sulphur, lime, natural gas, were 
abundant. (2) There was a most fortunate opportu- 
nity to dispose of waste liquor through a canal to the 
Brazos River, returning spent sea water to the ocean 
several miles further down from the intake where a 
shore current carried it southward. (3) Certain exis 
tent advantages, such as a jetty and barge canal re 
maining from a United States Engineers project. 

Freeport magnesium production started in January 
1941. In October, 1941, as this Dow plant was near- 
ing completion, the Defense Plants Corp. asked Dow 
to construct and operate a 72,000,000-Ib. sea wate: 
plant at Velasco, about seven miles away. Dow like 
wise operates a plant of like capacity away from tide 
water, the magnesium chloride extraction phase being 
at Ludington, Mich., and the metal extraction phase 
being at Marysville, both Government owned. Dow 
also agreed to make its know-how available to any 
responsible company financed by D.P.C., but only 
two groups took advantage of the opportunity. Eight 
other concerns went into magnesium production with 
Government money, using processes other than Dow. 
In November, 1943, companies owned,’ managed or 
advised by Dow had 38% ‘of the total money ad 
vanced by D.P.C. for magnesium production pur- 
poses, and were yielding 1.2 Ib. of metal per Govern- 
ment dollar invested. The others were yielding about 
0.6 Ib.. In 1942, the Dow group produced 91.2% of 
all metallic magnesium in the United States. This 
saved the American air program and gave the Allies 
mastery of the air. 

A monopoly of anything is an expensive luxury in 
the absence of sales. There were many times during 
the 1930s when inventory presented a serious prob- 
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lem. For example, with a 1,336,674 lb. inventory in 
1931, Dow produced 1,945,998 lb. in 1932, and ended 
that year with an almost double inventory of 2,511,491 
lb. Educationally and capably, Dow attempted promo- 
tion, exhibiting at shows, freely providing thousands 
of test bars, sending its technicians everywhere to 
counsel. Though the Packard, Wasp and Hornet en- 
gines had magnesium crank cases and Cadillac used 
some crankcases—and although Dow itself experi- 
mented in pistons—the markets did not respond. The 
Navy and Bureau of Aéronautics persistently delayed 
encouragement of its use. The German I. G. Farben- 
industrie in wily ways tried to capture control of 
United States markets; being tied up with the German 
military machine, its aim was probably to discourage 
American production and catch us vulnerable at 
World War II's start. 

Dow magnesium production grew from 20,017 Ib. 
in 1920 to 65,430,040 Ib. in 1943. Domestic price 
per pound declined from $1.83 in 1919 to 22¢ in 
1943. It had been originally over $5.00 per lb. in 
1914. The 1944 ingot price per pound is 20.5¢ 
freight allowed, compared to an aluminum price of 
\4¢. Since magnesium is one-third lighter than alumi- 
um, the comparison on a price per pound basis is 
fren called faulty. Perhaps it should be on a price 
er cubic foot comparative basis. 


How the Process Operates 


But now to a detailed description of the Dow Mag- 
sium Velasco process and operation flow, the funda- 
ental chemistry and structural reactions of the Dow 
rocess of producing metallic magnesium from sea- 
iter, as later detailed, proceeds thus: 


Cl, + Ca(OH) »———> Mg(OH): + CaCl, 


. 
> 


Mg(OH) 2 -+ 2HCI——»> MgCl. + HO 





Electrolysis 
MgCl. > Mg+Cl. 











CH, 1. 2H:.O — —_—_——_——> Co, ao 3H. 


Briefly, magnesium production by the Dow process 
concerns the precipitation of Mg(OH)2 from sea 
water and lime and its reaction with HC1, subsequent 
evaporization and further drying to produce granular 
MgClo, known as “cell feed” which is submitted to 
electrolysis and forms magnesium metal and chlorine 
gas, the latter being recycled. 

The process of the Freeport and Velasco magnesium 
plants is identical; the main difference in operation 
being that the Freeport plant has a short inlet of sea 
water and a long discharge of spent water, while the 
reverse is true of the Velasco plant, which draws its 
ocean water from a barge canal running parallel to 
the effluent Dow ¢anal that conducts its waste water 
nearly seven miles into the Brazos River. By the way, 
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The concentrated magnesium chloride is further evap 
orated in the boiling kettles in the right foreground 
and then dried to a granular solid in the shelf drier 
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Dow uses its Freeport plant water to the fullest ex- 
tent; not alone for magnesium extraction but as con- 
densing water for the power house, cooling water for 
heat exchangers and pumps. It is then delivered to 
the Ethyl-Dow plant for bromine extraction. 

The Dow effluent canal and the barge canal are 
separated by an 18-ft. levee and its channeling re- 
quired removal of over 3,000,000 cu. yd. of earth. The 
effluent canal is 80 ft. wide and 8 ft. deep and 7 
miles long. The barge canal, supplying ocean water 
to the Velasco enterprise is 160 ft. wide and 16 fet. 
deep. It accommodates ocean going barges and places 
Dow in water-borne cargo touch through the Inter 
coastal Waterway System, extending as far north as 
Maine, with the ramifications of the Mississippi inland 
waterway system and the Eastern sea coast. Oyster 
shells and other material are barged into Freeport- 
Velasco operations, while products such as caustic 
soda are water borne out along this extensive water- 
way. This barge canal originates in Freeport harbor, 
protected from silt and sand wash by a Gulf jetty 
Paralleling the effluent canal, it runs back to terminate 
in a turning basin from which it is pumped into the 
sea water flume of the Velasco plant. 

The skimmer gate is depressed 20 ft. to hold back 
the dilute surface water, drawing in the strong sea 
water from the bottom to gain its full salinity. This 
gate can be dropped 15 ft. to accommodate the passage 
of the ocean barges. The sea water has a 0.5% con- 
tent of MgCl» in the turning basin and is concentrated 
in succeeding processing to a liquor solution of ap 
proximately 50% MgClo. There is about 14 lb. of 
magnesium per barrel of sea water. A cubic mile of 
sea water will supply the Velasco and Freeport opera 
tions for 100 yr. 
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The granular magnesium chloride “cell feed” is conducted by the overhead conveyors and fed from the roof to 
each of the magnesium cells in these long buildings. Ample ventilation is provided through the stacks in the roof. 


Lime from Oyster Shells 


Lime is secured from oyster shells dredged trom 
the reefs of Galveston Bay. Since there are many 
more surrounding reefs and bays, the everlastingness 
of Dow raw materials is again apparent. Brought in 
by barge, unloaded by shell scoops, the oyster shells 
are washed free of mud and salt and conveyed to shell 
It requires about 2 lb. of shells per 1 Ib. 
of lime. The Dow process uses about 500 tons of 
lime per day. A month’s storage of 30,000 tons of 
oyster shells is maintained. 

The washed oyster shells from storage are calcined 
in three Allis-Chalmers standard rotary lime kilns, 
fired by natural gas and completely controlled. All 
the accessories are beautifully set up, in keeping with 
the excellent housekeeping that is typical of Dow. 


storage. 


The reaction here is CaCO;,——>CaO + COs. An 
Allis-Chalmers slaker accommodates each lime kiln. 
The white, unslaked lime is dropped hot into the 
slaker, otherwise heat would have to be supplied, and 
it is quicker, more thorough and economic to use 
such hot slaking. By eliminating the stages of solid 
lime storage, Dow saves fuel, conveyors and storage. 

The striking distinction of Dow practice is the 
manner in which it makes use of nature wherever pos- 
sible. Water as transportation, lime from oysters, con- 
veyance by gravity—everywhere possible, Dow works 
with nature. Solids are more difficult to handle than 
fluids and in its mining from the sea, Dow avoids 
solids wherever possible, although its ultimate quest 
is for that solid wonder metal, metallic magnesium. 
How fortunate it would be if coal or iron could be 
mined this way! 


This interior view of the magnesium cell building shows the clean cut arrangement of the electrolytic cells. 
In the cell, magnesium chloride is electrolytically dissociated into magnesium metal and chlorine gas. 
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Boiling hot water and hot slaked lime are pum 
to Dorr storage tanks 150 ft. dia. with a 14-ft. depth, 
which provide a means of thickening the dilute milk 
of lime by a settling process. The clear hot water 
flows off the top and back to the slaker to conserve 
heat, while the thickened, settled milk-of-lime is 
pumped from the bottom of the tanks to the floccu- 
lator where the lime slurry meets the sea water. The 
extended chemical reaction here is: 

Ca(OH) 2 + MgCla———> Mg(OH) s + CaCl» 

Let us now trace the sea water flow up to this point. 
Peculiarly, the sea water strength and analysis the 
world over is approximately the same. It contains the 
same salt properties as the body fluid in proportion, 


but not concentration; proving, perhaps, that all - 


humans were once poor fish. The barge canal is a 
good settling basin and the sea water arrives at the 
turning basin pumping station pretty well clarified. 
Five Worthington centrifugal pumps with a com- 
bined capacity of 350,000 g.p.m. pump the sea level 
ocean water into a 10 ft. elevated flume which might 
be called an open pipe line or storage basin 4000 ft. 
long x 20 ft. wide x 10 ft. deep. This sea water first 
passes through endless roller type Link-Belt screens, 
1 sluice passing out the trash. Then the water is 
urged through special rotary tumble screens and into 
he sea water flume. 


Making the Concentrated Magnesium Chloride 


From this, sea water is pumped by pipe line at 
50,000 g.p.m. into the flocculators where it mixes 
ith the milk of lime slurry, carefully adjusted and 
ontrolled for right pH, to obtain the first major 
hemical reaction of: 


MgCl, + Ca(OH): -Mg(OH): + CaCl. 
Vv 


The suspended Mg (OH), is settled out by grav- 
ity in earthwalled Dorr ponds which are 500 ft. sq., 
14 ft. deep, and equipped with Dorr mechanisms, each 
20 ft. dia. The spent sea water is decanted off the top 
of the Dorr ponds to the effluent waste canal and 
pumped into the river. The purpose of this flocculator 
treatment is to let the Mg(OH))» settle out, by means 
of the Dorr settling device, into a white, flocculent 
precipitate which is known as milk of magnesia in the 
drug store. 

It is interesting to know that there are 43 other 
materials that could be taken out of this waste sea 
water, such as bromine, calcium chloride (CaCl) 
which approached commercial practicality, Epsom 
salts (MgSO,), potassium chloride (KCl) for fer- 
tilizer, as well as such metals as copper, lithium, iron, 
aluminum, etc. 

The Mg(OH)> slurry is pumped from the Dorr 
ponds by Dorrco diaphragm pumps into storage pits 
and forwarded to storage tanks 100 ft. in diam. x 40 ft. 
high. The precipitate contains still too much water 
and a filtration operation follows. 

The Mg(OH)> slurry is filtered in Moore filters, 
consisting of cotton duck envelopes or leaves having 
spacer strips whose dimensions are 2 in. thick x 5 ft. 
long x 8 ft. wide, which are accumulated 100 leaves 
to a basket. These baskets are handled by overhead 
cranes. All equipment is Dow designed. A suction 
filter mechanism is installed into each Moore filter pit, 


OCTOBER, 1944 


into which the filter leaves are immersed, the basket 
being on I-beams with leaves suspended. Suction is 
applied to the inside of the leaf, pulling the sea water 
into and through the leaf, separating it from the 
Mg(OH)>2 which clings to the outside of the leaf 
as a cake 1 to 2 in. thick. This waste water is with- 
drawn and discarded. The pasty, cake-like precipitate 
of the outside leaf is moved by transferring the basket 
to the discharge pit where compressed air blows off 
the Mg(OH) > cake. It is then creamed with dilute 
MgCl. into a pumpable solution and is pumped to 
the neutralizers. 

The neutralizers accomplish the further chemical 
reaction of: 

Mg(OH):;-++- 2HC|l———> MgCl, + H:O 
At this point the MgCl» has gained about 30-fold in 
concentration. Two streams of HCl (20% solution) 
and Mg(OH)» are poured into two adjacent neutral- 
izer tanks, 10 ft. dia. x 10 ft. high and intimately 
mixed. The mix is re-pumped to the Moore filters to 
remove all suspended impurities. 

The MgCl. solution requires further concentration 
and undergoes a submerged combustion evaporization, 
using the principle of a submerged flame, like the 
action of an oxy-acetylene torch under water. Natural 





Magnesium metal floats to the top of the cell and is 

skimmed off by hand dipping. Here a metal dipper 

pours the 99.9% pure, silvery, molten magnesium 
metal into ingot molds. 


gas is burned in a bell shape burner immersed in a 
concrete tank 14 ft. dia., 12 ft. high. This is one of 
the early installations of submerged combustion, and 
the largest known. A carbureted mix of natural gas 
and air enters the burner through a narrow throat, the 
gas velocity being greater than the velocity of flame 
propagation. In the bell of the burner, the gaseous 
mixture expands until the velocity of the gas is below 
the velocity of flame propagation and combustion 
occurs at this transition point; the heat release being 
in the nature of 4,000,000 B.t.u. per hour per cu. ft., 
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as compared to 225,000 B.t.u. per cu. ft. in modern 
high pressure boilers. The consequent evaporization 
is 85% efficient. The four submerged combustion 
evaporators each contain four burners. This MgCl. 
solution is given a final polishing operation in Sperry 
filter presses and is forwarded to the shelf driers. At 
first hand, this seems like a lot of processing to arrive 
back to the MgCle of the formula reaction with which 
we started out. 

The procedure is, of course, to get MgCl» free from 
water. Normally, magnesium chloride in crystal form 


- contains about half its weight of water, and if in that 


state it is introduced into an electrolytic cell, not only 
will much current be wasted in the decomposition, 
but a variety of undesirable chemical reactions will be 
set up. The MgCl. reacts with its own water of 
crystallization to become magnesium oxide, which 
involves the need for this advanced chemical process- 
ing by Dow. 


Drying the Magnesium Chloride 


The drying process is by Dow driers, 50 ft. in diam. 
and 50 ft. high which are similar to Hereshoff fur- 
maces. Here the concentrated MgCle is dried on 
shelves by hot air at 200 C. to complete the first stage 
of the chemical phenomenon, the resultant granular 
MgCl, about 85% anhydrous, being known as elec- 
trolytic “cell feed.” 

There are three such shelf furnaces, or driers, each 
having 12 shelves. The 10 upper shelves of each 
dryer accomplish preliminary dehydration and the 
two lower, the finish drying. Burners are Maxon 
Premix Venturi. Two fans of 150,000 c.f.m. service 
upper shelves, one fan of 40,000 c.f.m. the lower 
shelves. The 50% MgCle concentrate from the boiling 
down kettles (evaporators) is pumped over a weir to 
measure its flow into a rotating kiln whese it is fed 
with recycled material and returned to the shelf 
driers. The charging chute to the driers is at the 
center, and raker arms move it to the periphery and 
into collector chutes to the proportioners. Each shelf 
has a proportioner with a Star valve arrangement. 


Production of the Metal by Electrolysis 


From the shelf driers, the granular MgCl. is placed 
in a series of storage bins and an extensive system of 
conveyors distribute, proportion, and feed it to each 
of the Dow electrolytic cells. There are eight cell 
buildings containing 27 Dow cells, a total of 216 cells 
of rectangular shape, each producing about 1,000 Ib. 
of magnesium per day. These are cast steel pots, 
properly refractoried. The granular MgCl. becomes 
a molten electrolyte in the cell itself and decomposes 
by electric current in the final chemical reaction: 

Electrolysis 
Mg -++ Cle > Mg + Cl 
The Cl» is re-cycled as shown in the original formula 
and as later explained. 

The electric current is passed between the carbon 
anodes and the cell pot which acts as cathode, the dip 
and straddle of the buss bars servicing each cell series 
representing very neat construction. By this electroly- 
sis, metallic magnesium is resolved, floating to the 
surface of the molten cell bath where it is dipped at 
intervals by hand ladle into ingot molds, 99.9% pure 
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Mg, the ingots weighing 18 lb. The chlorine gas 
bubbles up through the bath and is removed from 
the cells through a'duct system to the HCl furnaces. 
Power is rectified in Westinghouse Rectifiers from 
13,800 volts A.C. to 600 v. D.C. to accommodate this 
electrolysis. 

An SOs» atmosphere is employed in the molds dur- 
ing pouring to prevent burning of the magnesium. 
The pour is made, one dipper to the mold, through 
a ladle whose spout or lip is from the bottom, the 
uniformity of the pouring technique requiring a 
skilled steadiness. Portable carts accommodate the 
molds and the magnesium ingot, knocked-out in front 
of cell is ready for transportation to the alloy plant. 

A chlorine plant is necessary to supply the chlorine 
makeup and to supply process losses. Cheap power 
and heat and abundant NaCl are the economic essen- 
tials. There are over 100 salt domes in the Gulf Coast 
area, and Dow has extensive brine wells on its prop- 
erty. It also has abundant natural gas and electrical 
power, maintaining a 120,000 kwhr. power plant. 
The chlorine loss in the process is supplied by a 
Hooker cell chlorine plant, the chlorine being manu- 
factured from NaCl by electrolysis. The recycled 
chlorine from the electrolytic cells is burned with 
natural gas to form HCl, absorbed in H2O and re- 
cycled to the neutralizers to complete the original 
equation: 


1) Electrolysis 
| MgCl, > 





Mg + Cl: 





2HCl <-——--— Cl. + H; < 


* 





CH. + 2H:0 > CO.,+3H: 


The COz is thrown off into the atmosphere and the 
free hydrogen is stacked away high in the air. Some- 
times lightning ignites it to become a burning beacon, 
symbolizing the Shenandoah’s fate. 

In the delicate business of putting magnesium cells 
into operation, cell feed was brought from Midland 
in cake form to season the cells in their melt before 
any Freeport feed was added. After successful opera- 
tion for some weeks, an unfamiliar sludge appeared 
whose accumulation was expensive when removed 
by hand dipping. A drop in cell efficiency occurred. 
Finding it to be boron, after they had injected a bit 
of it in a Midland cell, the remedy was found to be 
extra lime in the dehydrating process which caused 
the boron to stay in solution and pass off with the 
waste water. Though some sludge develops in the 
Velasco operation, it is of minor consequence. 

The Dow magnesium achievement has been a high 
public service which reflects the spirit and adventure 
of American enterprise at its best. Here is group 
intelligence, coordinated in a community of interest 
to the betterment of life. Here is constructive purpose 
and determination which has saved the progressive 
forces of the world from defeat. Have no doubt that 
when magnesium returns from war, it will take its 
place as a national necessity for the lightening of 
man’s burden. The projection of the shadow of that 
1887 test tube in the hands of Herbert H. Dow at 
Case, has now consummated a miraculous conception 
of great moment to the enjoyment of our future peace. 
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‘he first step in the forming of a cutting tool. The cutter is being blanked on a profile acetelyne torch by an 


nployee of the Texas Division of North American 


Aviation, Inc., manufacturers at Dallas, Texas, of the P-51 


Mustang fighter, AT-6 Texan combat trainer and B-24 Liberator bomber 


igh Speed Milling 


y K E N N t T H M A C K E f North American Aviation, Inc., Dallas, Texas 


HE TEXAS DIVISION of North American Avia- 
tion, Inc., produces the famed Mustang, first mili- 
tary aircraft whose engineering was inspired by 
actual combat conditions; fastest-flying, most versatile 
of pursuit fighters, it is capable of hedge-hopping in 
ground strafing heights, too low for electronic detec- 
tion, or dive bombing from 40,000 ft. altitudes at 
plus 425 m.p.h. speed. Better than 97% of its parts, 
exclusive of forgings and Government-furnished 
equipment, are fabricated in-plant at Dallas, Texas. 
The varied operations on the hydraulic parts of the 
landing gear assembly are the most precise of all 
machining jobs, at times reaching tolerances of 
0.0001 in. Various metals are used—magnesium, 
duralumin, and chromium-molybdenum steel. This 
landing gear is entirely designed by N.A.A. for the 
1 Mustang. 
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Faster machine speeds, increased number of work 
pieces per grind, smoother surfaces, easier climb cuts, 
greater longevity of carbide tips with particular rela- 
tion to better fortification against impact created in 
interrupted cuts—all caused N.A.A. to explore the 
possibilities of milling cutters set at negative rake. 

The Texas Division’s machine shop is a truly 
mammoth collection of the latest machine tools. Its 
tool making facilities are also complete. Harold 
Schwedes, division manager, is an able precisionist 
with a Sperry background and much accomplishment 
in tool engineering. J. B. Smith, general superin- 
tendent of Plant A, and W. F.Thies, superintendent of 
tooling, are accredited masters in tool design. This 
article on negative rake cutting is based upon inter- 
views with them. Something of the theory, tool mak 
ing practice, and machine operations are detailed. 
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ENGINEERING ACHIEVEMENTS 





Negative Rake Cutting Defined 


Negative rake cutting is accomplished by a cutter 
whose inner edge is ahead of its outer edge. The 
action can be likened to a stroke of the hand in the 
sand. If the forward stroke is by the finger tips of 
the hand, they dig into the sand; the line of force 
of the stroke through fingers being backed largely 
only by the knuckle joints. But if the forward stroke 
is accomplished by the heel of the hand, the bite 
into the sand is a drag, the line of force flowing 
back through the wrist, back through the firm sup- 
port of radius and ulna to where, stiff-armed, it is 
absorbed by the shoulder joint. The sand stroke by 
finger tips can be likened to positive, and that of 
heel of the hand to negative rake cutting. This is a 
popular illustration; a schematic representation of the 
principle will be found in a more technical accom- 
panying drawing. 

It is obvious that the negative cutting requires 
more power. It gives the bond of the tooth insert 
more chance to hold. It drives the tooth into com- 
pression with the body. It requires a heavier tool 
holder to accommodate. The tendency of the negative 
cutter is to drag, while the positive tends to dig. The 
negative requires greater rigidity, It effects a milder 
(if any) backlash. It has a stronger cutting edge to 
better withstand interrupted cutting impact. Its line 
of force tends to apply itself obtusely while the posi- 
tive cut is applied acutely (the impact shock being 
set further back from the cutting edge of the tooth). 

Negative cutting makes possible faster speeds and 
feeds which naturally require fewer teeth and give 
better chip clearance. Consequent smoother surface 


and higher polish are self-evident. Simpler tools can 
be employed. Longer tool life will result. In the 
negative cut, the chip starts at the outer edge and 
finishes at the point of the tooth. The exact reverse 
is the case with the positive cut. In climb cuts where 
the work is down against the machine, more metal 
can be cut per stroke. 

As Smith of N.A.A. describes it, “with negative 
climb cuts, you beef in and hog out.” Since the nega- 
tive cutter walks in to take out the metal, it not only 
cuts faster but accomplishes a deeper cut. For this 
reason it is mecessary to keep negative cutters on the 
shortest arbor and in closest connection to the work 
because of the strain on the arbor. Again, the reader 
is referred to the illustration of stroking the sand, and 
all the theory of negative radial rake cutting (the 
A. S. M. E. definition) will become clear as a simple 
principle, easily understood. Wonder is that it was 
“so long a-borning.” It is aviation’s revolutionary con- 
tribution to milling practice. 

N.A.A. has the policy of engineering, designing, 
producing everything it can; testing equipment, ma- 
chines, jigs and fixtuges. The Texas Division makes 
all its thread and plug gages, a batch of 7,000 being 
observed running through production, one operation 
on a Jones & Lamson thread grinder, cooled by Servel, 
having 0.0001 in. limits. The design and making of 


tools is no exception. 


Making the Milling Cutters 


The urgency of military aircraft production and the 
demand for fabricating speed made it intolerable to 
wait for six weeks for milling cutters from outside 
tool makers which N.A.A. can produce in-plant in 3 
hr. Nor could tool cost 300% greater than the av- 
erage cost of $65 when building them itself be 
countenanced. So the Texas Division tooling has de- 
veloped a technique of building its:own milling cut- 
ters. Time required between boiler plate and milling 
machine is 150 min., no matter whether the cutter is 
12 or 2 in. in diam. All red tape is eliminated. 

Briefly, the N.A.A. tool making method on cutters 
is that the tool print is defined on sheet metal by 
prick punch and contoured into template by dual 
saw. The cutter body is of boiler plate. The template 
is pantographed and boiler plate body stock is cut to 
this pattern by acetylene torch. The blank is then 
submitted to a blanchard grinder to establish two flat 
surfaces, and the body then proceeds to the engine 
lathe to establish the center. Arbor holes are bored, 
key slots being omitted in the N.A.A. design. Cutters 
are held on arbors by friction grip rather than by a 
key. This is in particular consideration of the higher 
speed of negative cutting and to prevent stripping 
the teeth or springing the arbor in case the cutter 
stalled. This would happen if the key slot was em- 
ployed. 

The original body plate is 1 in. If it is necessary 
to take a cut from this, an undercut from the 4-in. 
bearing surface to throat is made by taking ¥ in. off 
both sides. 

The Smith philosophy in tool making was: “Our 
practical technique is to build the tool so simple, you 
know it won't work. Then add enough to make it 
work. Last and most important, ‘beef’ it.” 
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After blanking, the cutter, manufactured in the tooling department at the Texas Division of North American 
Aviation, Inc., looks like this (left). In the second step of the series of operations, followed in the tooling 
department at the Texas Division, to prepare a cutting tool, the cutter is mounted on an arbor with ihe tip 
in the center position of the coil for brazing (right). This work is done on a Lepel induction brazing machine. 


After the cutter body has been thus developed, it 
is placed on a mandrel and slots are milled for the 
insertion of teeth. N.A.A. uses hardened carbide tips. 
On the same mandrel, the work goes to the induction 
furnace where tips are brazed on. A special induction 
coil, designed to fit the locality of the tip, is used in 
this induction brazing. It is N.A.A. practice to place 
a 0.005 in. nickel layer between the tip and body 
filler, providing a much stronger anchor. 

After induction brazing, the cutter with anchored 
tips is placed on the grinder and the negative rake 
angle of 10 deg. is ground. If the cut is to be on the 
face, the degree of the cutting angle is lowered 5 deg. 
Negative side cuts take a standard 10-deg. angle. One 
tooth per inch is the rule. Teeth can’t be too close 
together, for if the feed is slow, the tooth won't have 
a chance to get under the metal and a burnishing 
effect will result. It is important to choose the right 


grade of tip relative to the metal being cut. N.A.A 
has cut tool costs better than 300% and 


increased 
lite 20 times over. 


Performance on Specific Jobs 


N.A.A. uses negative rake cutters on all varieties 
of machining, finding an astonishing increase in tooth 
life. The comparison is a life of 60-hr. negative to 
3-hr. positive cutting. Straddle, slot and stagger teeth 
mills are all designed with negative rake. 

Negative cuts as deep as 0.020 in. are made totally 
unsatisfactory when positive rake is attempted. Cool- 
ants are used on all negative rake cutting to dissipate 
heat in the part, not the cutter. Some parts observed 
have a smoothness under 20 microinches. One verti 
cal mill was observed, facing a chromium-molybdenum 
steel surface with a depth of negative cut between 


This photograph shows how the cutter is mounted on the arbor preparatory to placing it in a jig to weld in the 
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At left the cutter is mounted on a Cincinnati tool cutter grinder in the tooling department. On this machine, 
the tips will be ground. Pictured right is the cutter complete with its tips and ready for use in the machine 
shop of the Texas Division of N.A.A. Ine. 


A few of the various sized cutters made im the tooling departments at the Texas Division (left). Two of t/ 
cutters are shown at. work (right) in the machine shop of one of N.A.A.’s Dallas plants. The part shown : 
a rudder fork for an AT-6 Texan combat trainer. 


Another cutter bites into a chrome-moly steel forging for a North American AT-6 Texas landing gear in thi 
photograph. This machining is done in the Texas Division's Dallas plants. 
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0.015 to 0.020 in., using a 20-in. f.p.m. at 1300 r.p.m. 
The same cutter, cutting 0.020 in. depth, disengaged 
from machine and fed by hand at 4000 r.p.m. on a 
1 in. drill rod, developed red hot chips about 4 in. in 
length. This was using a 6-in. negative cutter with 
two teeth. 

Some of the milling tended to squeal like a pig at 
the end of the cut, chips coming out straight and 
blue. There was no indication of burned edges. There 
is some thought that the negative cut may have a 
molten flow characteristic. The cut on some machines 
tends to spark pyrotechnically and burned chip edges 
are noticed. But N.A.A. believes not; the depth of 
the cut and the chip characteristics being accomplished 
by the nature of the negative principle and its line of 
force at such high speed smoothly shaving the chip 
from the outer*edge of the tooth over the tip. 

Some examples of N.A.A. negative rake cutting are 
illustrated. Among them was the finish machining of 
a slot on a heat-treated chromium-molybdenum steel 
lock forging, part of the P-51 Mustang landing gear 
assembly. This was being accomplished on a No. 3 
Cincinnati milling machine at 123 r.p.m., 1.75 ft. per 
min. using an 8-in. slot mill with 16 teeth, the work 
running in an oil coolant. Another was the facing of 
1 magnesium tail-wheel housing, on a No. 3 Cincin- 

iti at 450 r.p.m. with 3.625 ft. per min. using an 
-in, 2-tooth cutter. 

Another operation on a duralumin motor mount 
orging used a stagger tooth 12-in. saw on a No. 3 
‘incinnati, turning 96 r.p.m. with 2.125 ft. per min. 
Another operation was saddle cutting the end of an- 
ther duralumin motor mount forging, the forgings 
eing cut just enough to require locating from center 
ole; surface speed was 16 in. per min. at 388 r.p.m., 
sing a 6-in. slot cutter on a Cincinnati No. 2. 
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Machining the base of a duralumin aileron hinge 
bracket on a Cincinnati No. 2 used an 8-in. 2-tooth 
cutter, though slots were arranged for four teeth, with 
1200 r.p.m. and 12-in. per min. 

A 24 ST aluminum I- extrusion was being ma- 
chined at 2000 r.p.m., 30-in. per min., using a 12-in. 
12-tooth straddle mill. 

A final operation was on a Cincinnati No. 3 with 
vertical head and an interesting built-up jig. This 
used a four-negative-rake-tooth 8-in. fly cutter at 2.75 
ft. per min. and 180 r.p.m. to mill a duralumin motor 
mount face. 

One advantage in being able to build negative rake 
cutters in 150 min. is that tools can be designed to fit 
available machines. The only thing that causes an idle 
machine in the N.A.A. shop is absenteeism. So many 
advantages are inherent in this milling cutter that the 
technique is being extended wherever possible. 

A high cycle attachment to mill B-24 Liberator 
center section aluminum motor mount pads to an 
0.005-in. surface tolerance relative to the chord-line 
of the wing is used. This employed a 2-tooth, posi- 
tively raked carbide tool bit fly cutter, cutting at an 
angle, and at 10,800 r.p.m., with from 20” to 50” 
f.p.m. It is another tool making achievement, but that 
is another story. 

Aviation has certainly introduced a spectacular in 
novation in milling practice. Among the manufactur 
ing plants in that field the urgency of war is step- 
mother to invention. And this particular invention 
appears to have a brilliant future, especially if we may 
count on a continuing development of improved 
cutting materials to permit ever-higher machining 
speeds, for at the higher speeds the power consump- 
tion relative to positive rake cutting becomes pro- 
portionately lower. 















Negative 
rake angle 


Thicker cA ip 














The action of positive and negative rake milling cutters on the work is shown here. With the positiwe angle 
the chip load bears directly on the cutting edge of the carbide tip; with the negative-angle cutter, the cutting 
force is applied-to the tip at a distance from the edge about equal to the thickness of the ship. (From a paper 
by H. A. Frommelt of Kearney & Tvecker Corp., presented at Westinghouse’s Machine Tool Electrification 
Forum.) 
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For small parts and for limited production, this continuous pusher type muffle furnace can be used for carbon 
skin recovery treatment. 


Skin Recovery 


for Decarburized Steel Surfaces 


b y 0 R V L L E E , C U L lL E N Metallurgist, Research Dept. 


Toledo, Obio 


Surface Combustion Co. 


URFACE DECARBURIZATION of .carbon and low 

alloy steels has always been a source of trouble 

and worry to the steel manufacturer and, in a 
much greater degree, to the machine designer and 
the metal processor. It is a matter of grave concern 
when a heavy steel part designed for a specific ap- 
plication and considered perfect from the standpoint 
of chemical analysis and physical structure fails due 
to the presence of a few thousandths of surface 
decarburization. 

The notch effect of surface decarburization has 
been the subject of extensive study. It is well agreed 
that the heat treatment of steel parts results in setting 
up tension stresses in the outer decarburized areas 
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as opposed to compression stresses set up in the 
main body of the steel. Consequently, when the 
steel part is work-stressed by loading even below 
the theoretical designed load, the outer steel fibers 
will fail. Thus the stage is set for early notch failure 
of the entire steel section. It is not uncommon for 
such failure to occur when machine parts are sub- 
jected to as little as 50% of the designed fatigue or 
torsion load stresses. 

Removal of decarburized areas by mechanical 
means is one method of raising the endurance limit 
of the steel. Applying compressive stress to the 
decarburized surfaces by peening or shot blasting 1s 
another helpful treatment. In the former case, proper 
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dimensional allowances must be made to take care 
of the maximum decarburization which may occur. 
Oftentimes this is difficult to predict. In any event, 
machining for no other reason than to eliminate 
decarburization is wasteful of time and material and 
in many cases may not completely remove the decar- 
burized areas. 

It will also be appreciated that the above-described 
treatments have their distinct limitations. One of 
these is the inaccessibility of some surfaces to these 
mechanical operations. Thus, for example, the inside 
of aircraft tubing, bolts and nuts, and odd shape 
forgings present difficult problems for either machin- 


ing or peening. 


The Skin Recovery Process | 


Another method of surface treatment comprises 
restoring carbon to the depleted surface by a newly 
developed process. This involves heat treatment in 
. controlled atmosphere which is so regulated as to 
ring about the desired results. This process is known 

“Skin Recovery”, 
Investigation proved that in many cases final heat 
eatments were being carried out in atmospheres 
hich were substantially neutral, hence should neither 
irburize nor decarburize. Unfortunately, previous 
eating operations had caused decarburization of the 
rface layers and the condition would not be erased 

. the final treatment. This is aptly illustrated in the 
hotomicrograph Fig. 1 showing the heavily decar- 
urized edge of an SAE 4140 steel forging after 
normal hardening and tempering treatment. In this 
ise aS in many others, close tolerances, surface finish 
nd the contours of the part precluded any possibility 
f machining or peening. 
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Fig. 1. An SAE 4140 forging showing decarburized 
edge after normal heat treatment. 100X. 


Fig. 2. An SAE 4140 forging (same as Fig. 1) after 
skin recovery. 100X. 
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Fig. 3. Hardness vs. depth readings on SAE 4140 
steel forgings before and after skin recovery. 


Fig. 2 illustrates the results after skin recovering 
the same decarburized forging. Carbon recovery was 
complete and within 0.03% of the original carbon 
in the steel. The benefits of the treatment are empha- 
sized in Fig. 3 showing graphs of Vickers Micro- 
hardness reading taken at various points from surface 
to core of fully heat-treated forgings with and with- 
out benefit of skin recovery. As would be expected 
forgings receiving the treatment have shown no 
signs of failure due to surface conditions. This was 
in sharp contrast to the high mortality rate observed 
before the application of this skin recovery process. 


955 





















































120 Carton presse ef efresate 

00 BAe 
; aso Hy tY e 
¢ ato GY : 
iW 
8. AAG 2 

ar. of, 
0, G02 a04—S08~CSSC*C NO 

































































Depth in Inches 


Fig. 4. Typical carburizing curve showing unbalanced 
carbon concentration from surface to core metal. 


Development of the Process 


The development of the skin recovery process 
presented problems which had not been encountered 
in normal carburizing practice. Basically, carburizing 
is a treatment for establishing a definite carbon gra- 
dient starting with high carbon at the steel surfaces 
and gradually merging with the original lower carbon 
of the base metal at some distance below the surface. 
A carburizing potential or unbalanced carbon pres- 
sure must be maintained between the atmosphere 
and the original steel if carburizing is to continue. 

Skin recovery on the other hand seeks to eliminate 
an already established inverse carbon gradient and 
its success is predicated upon setting up an exact 





Fig. 6. Amola Steel MS 267. Photomicrograph at left shows material as received; center, after skin recovery; 
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Fig. 5. Typical skin recovery curve showing balanced 
carbon concentration from surface to core metal. 


carbon pressure balance between the atmosphere and 
the original carbon in the steel. Figs. 4 and 5 graph- 
ically illustrate the fundamental differences between 
carburizing and skin recovery. The shaded areas 
represent the carbon added by the two treatments. 

In carburizing, depth of penetration is a function 
of time and temperature. In skin recovery carbon 
penetration at any particular point ceases when a 
carbon balance is reached between atmosphere and 
steel, and thereafter time has no effect. In other 
words, the treatment can be long enough to take 
care of the deepest decarburization without danger 
of increasing or decreasing the carbon content of 
those surfaces which were thee from decarburization 
at the start of the treatment. 


right, after grinding off decarburized areas and applying skin recovery. All photomicrographs 100X. 
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cutting down on floor space and operating attention. 


This point is clearly illustrated in Fig. 6. Amola 
M267 bolt stock exhibited approximately 0.006 in. 
lecarburization in the as-received condition. By skin 
ecovery the original carbon was completely restored 
» the decarburized surface. For comparative pur- 
oses, a portion of the original bar was ground to 
emove all surface decarburization and was then sub- 
cted to the same skin recovery treatment. As shown 
1 the last photomicrograph, Fig. 6, neither carburiza- 
on nor decarburization had occurred in this instance. 

One commercial application of skin recovery in- 

Ilved salvaging a large quantity of heat-treated SAE 

140 steel bolts. Specifications called for a final hard- 
ness of 46-50 Rockwell C., but a large number of 
regularly heat-treated bolts were rejected because of 
soft surface conditions. Investigation showed that 
much of the original spheroidized stock was decar- 
burized to a depth of approximately 0.005 in., and 
this decarburization had persisted throughout the 
final heat treatment. 

The hardening furnace atmosphere was adjusted 
to provide a correct carbon balance and the rejected 
bolts reheated along with those coming from the pro- 
duction line. All the bolts thus treated passed inspec- 
tion with final hardness reading of 47-49 Rockwell C., 
and thus potential scrap was saved to perform its 
particular job in the present emergency. Maintaining 
a skin recovery atmosphere in the furnace during the 
final heating for hardening has completely eliminated 
the rejection of bolts due to decarburization. 


Atmosphere Control 


In view of the problem involved it was apparent 
that present gas carburizing atmospheres, with some 
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tew changes, should be suitable for skin recovery. By 
experimentation it was found that CO, and water 
vapor, (both undesirable in regular carburizing ) 
do assume positions of importance in the skin re 
covery process. Methane of other hydrocarbons cease 
to be as vital and must be held to a minimum if the 
best carbon balances are to be maintained. Opti 
mum gaseous mixtures vary with temperature and 
carbon pressure, but the ratios of CO2, CO, He and 
H»O, once established for a given temperature, will 
give an unchanging carbon pressure with readily re 
producible results. 

Since the atmosphere gas used for skin recovery is 
so important and subject to such close limits of con- 
trol, it is imperative that the gas be prepared in a 
suitable type of gas generating unit. A most satisfac- 
tory type of generator is one employing externally 
heated reaction tubes which contain a catalytic 
material. Mixture of air and hydrocarbon gases heated 
in the presence of the catalyst are quickly and com- 
pletely reformed to supply an atmosphere in which 
carbon dioxide and water vapor, as well as residual 
methane, can be controlled to any desired degree 
This is most important, since the carbon balance of the 
furnace atmosphere is in turn controlled by the 
amounts of these constituents. The generator can be 
set to produce the gaseous mixture required for any 
particular carbon in the steel and will autom: itically 
maintain this mixture and carbon pressure balance 
until changed by the operator. The generator supplies 
all the atmospheric requirements of the heating 
chamber. Therefore, when change in carbon pressure 
is necessary, the operator makes the change by simply 


resetting the air-gas ratio control on the gas making 
unit. 
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Fig. 7. (Left) An SAE 1095 rod as recewed for heat treatment. 100X. Fig. 8. (Center left) An SAE 9260 
rod as received for heat treatment. 100X. Fig. 9. (Center right) An SAE 1095 rod after skin recovery. 100X. 
Fig. 10. (Right) An SAE 9260 rod after skin recovery. 100X. 


The carbon pressure balance of the furnace atmos- 
phere may be checked periodically by means of a test 
involving heat treating a small coil of fine wire and 
determining the final carbon content by weight 
changes. This method has proved to be a simple 
operation and shows a degree of accuracy well within 
the limits allowed for the more time consuming 
chemical analysis. 


Applicable to Most Steels 


Illustrative of the treatment of medium and higher 
carbon steel, Figs. 7 and 8 show decarburized struc- 
tures of SAE 1095 and 9260 steels respectively, and 
Figs. 9 and 10 show the same steels after skin recovery 
has been employed. Various other types of decarbur- 
ized carbon and low alloy steels have been subjected 
to the treatment, and the results have been uniformly 
successful. SAE 3140, 4130, 5145, 6145 and NE 9440 
have been checked with good results, and there is no 
reason for believing the treatment could not be ap- 
plied to any steel when re-carburization is required. 

To date there is no evidence that carbon balance 
between the atmosphere and the carbon in the steel 
is affected by the other alloying elements which mdy 
be present. This undoubtedly holds true up to the 


austenite saturation value for any particular steel. 


Fortunately recarburization is usually carried on below 
this value. Some alloying elements, particularly nickel, 
slow down the penetration rate somewhat, and this 
must be allowed for in figuring heating times for 
complete recovery of decarburized areas. 
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The time of treatment is, of course, governed by 
the original maximum depth of decarburization and 
the temperature. As in carburizing, rate of carbon 
diffusion is greatly accelerated by increased tempera 
ture. Therefore, the treatment is preferably carried 
out at the highest temperature the projected use for 
the steel will allow. Generally speaking, the rate of 
penetration is considerably slower than in regular car- 
burizing, this being due to the absence of any appre 
ciable carbon gredient or “head” during the treatment. 

In many cases where decarburization is not exces- 
sive, it is possible to combine the skin recovery treat 
ment with heating for final hardening. In this way 
an extra operation is avoided, and the added costs of 
skin recovery are held to a minimum. 

The skin recovery treatment is adaptable for use 
with either batch type or continuous furnaces. The 
chief requirement is that the work be heated in a 
chamber suitable for complete exclusion of both air 
and flue gas. Modern carburizing and clean hardening 
furnaces are admirably adapted to this use. 

It is anticipated that in the near future, controlled 
atmospheres of carefully balanced carbon potential 
will be much more extensively used than at present. 
Not only will they find application in the final stages 
of heat-treating as is now the case, but on a much 
larger scale in all heating operations beginning with 
the pouring of the molten metal. Such uses of balanced 
atmospheres are not beyond the reach of steel manu- 
facturers, and the pioneering work on skin recovery 
may well serve to increase the interest in surface 
carbon control throughout the steel making industry. 
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Adhesives for Metals and Nonmetals 


by KENNETH ROSE = merats anv Attoys 


N THE FUTURE, it seems that wood will have to 
shafe wita metals one of its advantages as a ma- 
terial of construction. Metals, too, can now be 

oined strongly, safely, and durably by “gluing.” Not 

nly can metals be bonded to each other, but they 
an be securely joined to wood, glass, rubber, plastics, 
tc, or these materials can be joined among them- 
elves in a wide range of combinations. A new 
roup of adhesives makes possible this development. 

Possibilities for new engineering materials are ob- 

ous. The engineer will have at his disposal wood 

vith a metal facing to resist abrasion, metal with 

rubber component to prevent transmission of vi- 

ration, thermosetting plastics to which elaborately 

nolded thermoplastic parts can be joined, complicated 
rms in glass made by gluing together various com- 
ynents, and many others. 


The adhesives themselves are now being produced 
by a number of companies, under different trade 
names. Most of them are basically similar—a rubbery 
constituent combined with a synthetic resin. Com- 
positions are secret until the war has ended, as are 
certain test data and methods of use. Chrysler Corp. 
has Cycleweld, United States Stoneware has Reanite, 
Goodyear Rubber Co. offers Pliobond, Durite Plastics 
produces Durite S-3024 cement, Consolidated Vultee 
Aircraft Corp. offers Metlbond, B. F. Goodrich has 
Plastilock 500, and so on. 

While all of these adhesives are new, they are not 
all, strictly speaking, war developments. Several had 
been introduced before the outbreak of hostilities 
while others were just coming out of the laboratory. 

Perhaps the first rather futile “liquid solders” will 
be recalled—viscous nitrocellulose lacquers contain- 


Applying Cycleweld adhesive to parts for glider ski pedestals. Courtesy: Chrysler Corp. 
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ing powdered aluminum to give a metallic appear- 
ance. These appeared in retail stores more than 10 
yr. ago, advertised as metal-bonding materials. They 
had nothing in common chemically with the present 
adhesives, and failed to achieve widespread industrial 
acceptance. In 1937 United States Stoneware re- 
ceived the basic patents upon Reanite, the first of 
the metal adhesives to obtain recognition. In 1938 
Chrysler Corp. started use of an adhesive cement, 
the forerunner of Cycleweld adhesive, to fasten insu- 
lating material to the interiors of automobile roofs. 
By 1940 Chrysler was utilizing an improved cement 
to hold together many car parts. By the following 
year developments had so improved the cement that 
bonds made with it were twice as strong as formerly. 

Reanite adhesive was greatly improved also, but 
since rubber latex, a high-priority material, was re- 
quired in its manufacture its uses could not be ex- 
panded as widely as might have been possible other- 
viet. 

Other adhesives of this type are outgrowths of the 
plastic industry, or of the mushrooming aircraft in- 
dustry. 


Cycleweld, Cyclebond and Pliobond 


S. Gordon Saunders, research engineer with the 
Chrysler Corp., is credited with the development of 
the Cycleweld process. Goodyear Tire and Rubber 
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Co., supplying some of the raw materials used, was 
commissioned to make the adhesive. It is produced 
in two forms—as a tape, or as a fluid to be applied 
by spray gun, flow gun, or spreader. The tape does 
not wet the materials being joined as well as the 
fluid adhesive, but is more easily handled and dries 
quicker. Thorough cleaning of the surfaces is neces- 
sary. 

The process is now available in three modifications. 
The original Cycleweld process is used for most 
metal-to-metal, wood-to-metal, rubber-to-steel, and 
plastics-to-plastics combinations, as well as for join- 
ing plastics to other materials. Heat and pressure 
must be applied to form the bond. The Cycleweld 
adhesive is considered as a thermosetting plastic, and 
the pressure need not be maintained during cooling 
after the material has been cured. 

Where temperatures must be kept lower, a second 
modification, low temperature Cyclebonding, may be 
used. It is especially useful for joining dissimilar ma- 
terials when one of them is wood, so avoiding warp- 
age and other ill effects of high temperatures. In 
metal-to-wood joints, the metal surfaces are prepared 
with Cycleweld adhesive, and. this adhesive is sub- 
jected to the usual curing cycle. The wood member 
and the cured adhesive on the metal are then spread 
with a Cyclebond cement and brought together with 
pressure and a low heat. 

A third variation of the process is used where 
temperatures need not be held to the low range, but 
pressures must be limited. Irregular work, not easily 
held in presses, or parts having uneven surfaces, are 
typical subjects. Both surfaces are treated with Cycle 
weld cement, the material is cured as usual, and ; 
Cyclebond cement not requiring pressure is used t 
complete the joint. 

The composition of Pliobond is the same as tha 
of the Cycleweld adhesive, Pliobond being Goodyear’ 
trade name for the material. These adhesives hav: 
been approved by the Army Air Forces for certain 
aircraft construction. Strengths claimed for the bonds 
are higher than those for riveted joints. 


Reanite Bonding 


Reanite -bonding also is suitable for almost al! 
metals, natural rubber, most of the synthetic rubbers, 
plastics, wood, glass, and ceramics. Several modifica- 
tions are available for various combinations. Metal- 
to-metal bonds have shown shear strengths up to 
about 3000 p.s.i., while metal-to-rubber bonds have 
tested as high as 1200 pss.i. in tension. The cement 
may be applied as a tape, or by brush, spray, or dip- 
ping. Applications of liquid cement will require 
about an houf for drying. Mild heat and low pres- 
sure are required for the curing cycle, which may 
require from 15 min. to 2 hr. Pressure should be 
maintained until the work cools, although water 
quenching may be used to hasten cooling at some 
sacrifice of strength. 

Reanite bonds have maintained their strength at 
temperatures from 0 to 200 F. At temperatures from 
0 to —50 F. and 200 to 300 F. slight loss of strength 
occurs. 
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A flow gun lays down the adhesive on the skin of a wing flap. Courtesy: Chrysler Cort 


bulkhead assembly joined with Metlbond. The dark spots are rivet holes that u 


the assembly were riveted. Courtesy: Consolidated Vultee Aircraft Cort 
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Metlbond Adhesives 


The search for a joining method for aircraft mate- 
rials that would not cause bulging of the metal skin 
as did riveting and spot welding led to the develop- 
ment of the Metlbond adhesives. Aerodynamics en- 
gineers asked for a continuous bond between sur- 
faces to improve airflow characteristics. Consolidated 
Vultee design and development engineers produced 
these metal-to-metal cements. 

Requirements were exacting. The joining process 
must have adequate shear strength. Metlbonds give 
strengths as high as 3000 p.s.i. as compared with an 
average of 1800 p.s.i. for riveted construction. Sufh- 
cient flexibility to withstand impact loads was de- 
manded. Resistance to heat and cold, salt water cor- 
rosion, aging, and fatigue was needed. 

Various types of materials were tried. Thermoset- 
ting plastics were too brittle, thermoplastic resin 
cements tended to soften. Combinations of thermo- 
setting resins combined with synthetic rubbers gave 
adhesives suitable for use except that high curing 
pressures and expensive jigs were needed. Consoli- 
dated Vultee then developed its synthetic rubber- 
plastic type cement, with satisfactory physical prop- 
erties and low curing pressures. 

Impact and peel resistance of the Metlbonds are 
reported to be practically constant from —70 to 
160 F. They have been accepted by the Army Air 
Forces for assembly of many aircraft parts. 

The Metlbond process makes use of a number of 
two-component cements employing synthetic rubber 
and plastic bases. A high pressure, high temperature, 
single phase cement may be sprayed onto the parts 
to be bonded, and cured at 330 F. for 20 min. under 
100 p.s.i. A low pressure, high temperature, two 
phase type requires 15 p.s.i. pressure at 330 PF. for 
20 min., the rubber component being sprayed on and 
the plastic component applied by brushing. Two 
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types of tape, one requiring 250 F., the other 330 F 
and 100 p.s.i. are available. Finally, there is a very 
low pressure, high temperature cement requiring onl; 
one p.s.i., and a temperature of 330 F. This last 
produces a shear strength about two-thirds that o 
the first two types. 

Developed primarily for the aluminum alloy: 
these adhesives can join successfully a wide variet 
of solids, including cadmium, zinc, magnesium, fibro 
glass, cotton, rayon, wood, natural and synthet 
rubbers, and several plastics. All of these cann: 
be bonded by one process, however. 


Durite Cement 


Durite cement is not, according to its maker 
a rubber-plastic type adhesive. Shear strengths o 
metal-to-metal joints are of the order of 4,00 
to 5,500 p.s.i. The material is not recommended f 
glass, wood, porcelain, cellulosic materials, natur 
rubber, certain synthetic rubbers and some typ 
of plastics. It will join aluminum, aluminum ana 
magnesium alloys, brass, copper, iron, and stainles 
steel, a number of thermoplastic and thermosetting 
resins, asbestos, and abrasives. 

The cement requires care in handling as it wi 
blister the human skin if left in contact with 


Applications — 

Cyclewelding applications are confined largely « 
military aircraft at present. It is used for assen 
bling metal wing flaps, aircraft stabilizers, bomber 
floors, glider ski pedestals, and many small items. 
Refrigerator parts, drain valves for tanks, range 
finder equipment, instrument mounts, and ammu- 
nition cases for tanks are also being Cyclewelded 
at the present time. The leading edges of wings 
on the Liberator bomber are cemented with Metl- 
bond at Consolidated Vultee’s plants, this type of 
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assembly affording greater smoothness, hence lower 
air resistance. 

because of its newness, adhesive bonding has in 
most present uses been adapted to parts already 
designed for riveted or welded fabrication. This 
has prevented full exploitation of its possibilities. 
An outstanding exception is the British Mosquito 
bomber, designed as a wooden airplane of “sand- 
wich” materials. Inner and outer veneers in the 
skin are separated by a layer of balsa wood, and 
assembled by adhesive bonding. Such a material is 
extremely light, since the balsa wood has a specific 
gravity of about 0.2, but quite strong, the separa- 
tion of the wood veneers by the balsa giving a 
high section modulus to the composite. The result 
is similar to the load-carrying ability of an I-beam, 
in which the web serves principally to maintain the 
spacing and relative positions of the flanges. The 
stiffness of this composite, as compared to a thin 
aluminum alloy skin, greatly decreases “fluttering” 
propensities, and so requires less bracing. 





The finished assembly. Only a few rivets are used. 
Courtesy: Chrysler Corp. 


Metal-Nonmetal Design Combinations 


Advantage can be taken of these facts in metal 
construction also, and it is here that adhesive bond- 
ing will probably have its greatest field. Structural 
columns have been made in pipe form, with inner 
and outer surfaces of thin aluminum sheet, and balsa 
wood occupying the space between. The result is 
a member unbelievably strong in proportion to its 
weight. Similar design-strengthened materials have 
been prepared in sheet form. Metal-faced plywood 
has already gone into railway car construction in a 
limited way. 

A flooring made with top and bottom sheets of 
Y4-in. plywood and corrugated steel sheet between 
again exemplifies this composite material trend. 
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While possessing great stiffness, it weighs far less 
than a solid flooring of equal strength. 

While the first plastics, as materials, are quite 
old, the plastics industry, as an industry, is compar- 
atively young. It has produced many new materials 
having remarkable combinations of properties under 
the stimulus of war. Many of their most familiar 
outlets in the past have been in the production of 
domestic gadgets, but engineers in the immediate 
post-war future will start to consider them as engi- 
neering materials of construction. Adhesive bonding 
will certainly be called upon in the fabrication of 
composites in which plastics will be one of the 
components. Plastic-faced panels have already been 
mentioned for the building trades, and should pre- 
fabricated housing become the industry its pro- 
ponents predict, we may expect to find many of 
these light weight, high strength composites in use. 

The field opened to the engineer and the indus- 
trial designer by adhesive bonding is broad indeed. 
He may design for strength and wear resistance 
with metals, combine them with wood for lightness, 
or use plastics for beauty, glass for corrosion resis 
tance and appearance, rubber for waterproofness or 
vibration insulation, and so on. Adhesive bonding 
promises to overcome much of the former limita 
tions of wood and other engineering materials, and 
may bring about a renaissance of some engineering 
materials which had gone into temporary eclipse. 


The Future 


This new joining process is not a cure-all. It has 
several very definite limitations to its use. First 
of all, as an organic material, the cement has sharply 
limited heat resistance. Obviously, there will be no 
adhesive-bonded furnaces. Again, the materials are 
at present expensive. Lower costs are promised when 
materials and markets become stabilized again. How- 
ever, it will probably have its widest applications 
in the field of composite materials, rather than in 
the joining of metals, where the economical welding 
methods have been highly developed. For the most 
part, adhesive bonding is a plant process, requiring 
presses, pads, heating devices, and sometimes spe- 
cialized dies or forms. It is, at present, a high- 
production technique rather than a process for field 
construction or repair work. 

The adhesive materials tend to deteriorate in 
storage over a period of months. If held at tem- 
peratures in the neighborhood of 40 F., they will 
last for about six to nine months. At ordinary 
temperatures they deteriorate more rapidly. 

These composites, or sandwich materials, may be 
expected to play a prominent part in the post-war 
aircraft industry. Their properties would also suggest 
use in pre-fabricated panels for the building trades, 
in pre-fabricated houses, in furniture, in automotive 
and railway construction, and in the production of 
a host of small items, such as radios, office equip- 
ment, gadgets, and so on. 

We are constantly being told of a post-war world 
filled with dream houses, dream automobiles, dream 
airplanes, dream gadgets of all kinds. Adhesive 
bonding may help to make a few of those dreams 
come true. 
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by HAROLD J. BABCOCK 


Research Engineer, Ajax Electric Co., Inc. Philadelphia 


HESE WAR YEARS, with their heavy demand upon 

our productive facilities and the need to conserve 

both material and manpower, have caused en- 

gineers, metallurgists and heat treaters to make use 

of the S-curve to a greater extent than ever before. 

These transformation-temperature-time or TTT curves 

help beyond measure to explain some of the reactions 

bd which may occur in steel when it is heat treated. 

Such reactions, suitably controlled, can be applied to 

produce remarkable savings in man-hours, furnace 

hours and material. It has been chiefly in the labora- 

tory that such control has been demonstrated. Indus- 

try has had need of a high temperature salt bath 

quench that is designed to control these reactions 
under production conditions. 

It is well known that hardening steel where a 

severe quench is required produces distortion and 








Fig. 1. Ordnance fuse parts finished machined from S.A.E. 4140 rod stock before heat treatment and by iso- 
thermal heating procedure hardened without change in dimensions beyond manufacturing tolerance. 


Salt Bath Quenching Processes 


even cracks in the pieces if the sections or shapes 
are irregular. This condition is due, in part at least, 
to the rate of formation of martensite. When mar- 
tensite is formed in quenched steel, an increase in 
volume occurs, with the result that stresses are set 
up that often produce cracks in the piece. In the 
isothermal transformation method of hardening, the 
temperature differential between outside surface and 
inside of the piece being quenched is minimized and 
thus the stresses produced by the non-uniform forma- 
tion of martensite may be avoided entirely. 

Thus, guided by the “S” curve for a given steel, 
intricately shaped pieces may be hardened with 
almost no changes in dimensions and wholly free 
from quench or strain cracks. Records of heat treat- 
ing U.S. Ordnance shell fuses in one plant show well 
over 3,000,000 parts hardened without loss of a 
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piece due to quench cracks or change in dimension 
beyond manufacturing tolerances where use is made 
of isothermal quenching. This experience has been 
duplicated on these parts in many other plants. 


Quench-Cracking 


Since war conditions have dictated the use of 
carbon steels or low alloy steels that can be hardened 
throughout only by the most severe quenching in 
normal practice the problem of quenching was an- 
swered in some measure by modifying the procedure 
from that of a uniform rate of cooling. It has long 
been the practice of experienced heat treaters to resort 
ro “time quenching,” “interrupted quenching” and 
hot bath quenching,” as a means to minimize quench 

racks, internal stresses and distortion. But, the tech- 
ique has been largely rule-of-thumb. 

Fundamentally, the heat treater thus seeks to pre- 

‘nt a high rate of formation of brittle, untempered 

urtensite and also to obtain its formation uniformly 

rough the piece being quenched. In large measure 
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the stresses set up by quenching may be attributed to 
the fact that martensite occupies a greater volume 
than does the austenite from which it is derived. 
If this change in volume, taking place during quench- 
ing, occurs uniformly, no unbalanced stresses will be 
set up in the structure. This ideal condition can only 
be realized in pieces so thin (in the case of plain 
carbon steel) that the results are of little practical 
interest. 

In other words, a piece of steel, when quenched, 
cools most rapidly at the external surface and slowest 
at the center of its heaviest section. In this simply 
stated and universally recognized fact lies the whole 
problem of quenching steel. When carbon steel is 
heated above the upper critical, prior to quenching, 
the structure at this high temperature is described 
as stable austenite, i.e. carbon or carbide together 
with alloy metals in solution in iron. As this auste- 
nite cools it becomes unstable and transforms to 
structures identified with the rate of cooling. If 
cooling (quenching) is at the “critical rate,” the 
austenite transforms to martensite. In the case of a 
eutectoid carbon steel, “this critical rate is the slowest 
cooling rate (measured at about 1020 deg.) at which 
a completely martensitic microstructure can be ob- 
tained.”* This transformation begins when the tem- 
perature in any part of the steel falls below about 
600 F. and continues, thereafter, to completion only 
as the temperature of the steel is lowered. 

The portion of the piece being quenched that lies 
nearest the surface reaches this “martensitic point’ 
before the center part and forms a hard, brittle 
“jacket” of unyielding martensite. As the interior of 
the piece cools the transformation to martensite, with 
the increase in volume that occurs, sets up internal 
stresses that often produce strains exceeding the 
tensile strength of the “jacket.” If the piece is not 
of simplest geometric shape, having minimum ratio 
of length to diameter or thickness and of symmetrical 
proportions, quench cracks are almost certain to be 


produced. 
Quenching Media and Rates 


Thus where through-hardness is required, the 
problem of quenching becomes that of extracting the 
heat from the center of the mass being cooled. The 
rate of extraction must be at the “critical rate” for 
the particular steel involved. 

In words familiar to the heat treating operator, 
the quench-and-temper method of hardening steel 
has used air, oils, saline brines and caustic brines as 
quenching fluids, with the quenching rate slowest in 
air and most rapid i in caustic brines. The cooling rate 
in any of these fluids may be accelerated by manual 
or mechanical movement of the piece or by agitation 
of the quenching fluid by mechanical devices or by 
the use of jets of the fluid forced against the pieces 
being quenched. The rate of cooling may be: further 
accelerated by lowering the temperature (refrigera- 
tion as the extreme condition). 

But as the operator resorts to more drastic con- 
ditions of quenching to obtain through-hardness on 
steels of low hardenability or where he seeks to 
quench heavy section of alloy steel of high harden- 
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Fig. 2. TIT curve for S.A.E. 1050 steel. A plain 
carbon steel not high in hardenability. (U. S. Steel 
Corp.) 


ability, he is faced with the problem of controlling 
the change in structure through the maximum sec- 
tions he is called upon to quench. A conflict occurs. 
The thermal conductivity of the steel acts to hold 
to a constant rate the transfer of heat from the center 
of the hot mass being quenched to the outer surface 
exposed to the quenching fluid. The rate at which 
the quenching medium removes heat from the sur- 
face is much more rapid than that of the transfer 
by conduction within the piece. A serious difference 
in temperature between the outside and the inside 
results in ordinary quenching baths of high cooling 
power. 

It is for this reason the heat treater uses that 
quenching medium or method which permits cooling 
at the required rate with the smallest temperature 
difference between center and outside of the piece 
Experienced operators have long been using high 
temperature quenches (300 up to 600 F.), time 
quenching or interrupted quenches for this very 
purpose. 


TTT Curves Replace Rule-of-Thumb 


Up until about 1930 the heat treater resorted to 
such practices to control the rate of cooling within 
the cross section of the steel being quenched. It was 
a rule-of-thumb method which required a highly 
skilled artisan to make it work without too many 
failures. 

Today, we are able to understand more clearly the 
mechanism of the changes that take place when steel 





C-O42 Mn-O78 N-l79 Cr-O80 Me-O0.33 
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Fig. 3. TIT curve for S.A.E. 4340 steel. An alloy 
carbon steel of high hardenability. (U.S. Steel Corp.) 


is quenched. The introduction of the “S” curve o 
the time-temperature-transformation curves for vari 
ous steels, first by the work of Edmund S. Davenpor 
and of E. C. Bain followed by many other invest 
gators, enables us to interpret the influence of tem 
perature and time in terms of their effect upon th 
structures formed during continuous cooling of stee 

We can determine by measurement the maximun 
diameter rods of various steels that will harden t 
Rockwell C-50 at the center. The Table from A.S.M 
Handbook (1939) will illustrate the results o: 
quenching in oil and water. 


Table of Results on Quenching in Oil and Wate: 











Max. diam.inIn.| _ _. 3 | 
Critical cooling | 
S.A.E. Grain| Oil Water | rate at center, 
No. Size | quench\ quench \ deg. F. per Sec. 
1050 5-6 0.30 0.70 198 
1045 plus | 6-8 0.40 0.90 134 
0.2% Cr. 
T-1340 - 0.70 1.20 76 
5140 5-8 0.92 1.55 50 
3145 + 5-6 1.15 1.80 38 
4140 6-8 | 1.50 | 2.15 29 
X-3140 | 6-8 | 2.50 | 3.35 13 
4340 . 3.40 5.00 6 























In Fig. 2 and Fig. 3, we reproduce two TTT curves 
from the Atlas of Isothermal Transformation Dia- 
grams,* published by the U. S. Steel Corp. The critical 
cooling rate in the last column of the Table relates 
directly to the TIT curves for each steel. If one 
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examines the curve for an S.A.E. 1050 steel in Fig. 2, 
it will be noted that the critical cooling rate must 
carry the steel to a temperature below the range of 
900 to 1000 F. in not more than 0.6 seconds. Now 
examine the curve for an S.A.E. 4340 steel in Fig. 3. 
In this steel the critical cooling rate must lower the 
remperature below the range of 800 to 900 F. in not 
more than 12 sec. 

It is apparent from these curves that the thickness 
of section that will through-harden when quenched 
will be in proportion to the “time gap” i.e. the space 
to the left of the “beginning of transformation” 
curve called the “nose” where it approaches most 
closely the vertical margin of the diagram. 

This relationship between the “time gap” shown 
on the TTT curve of a steel and the heaviest section 
that can be through-hardened in a particular quench 
fluid is of great value. In older heat-treating practice, 
procedures had been worked out without the time 
saving help of such a guide. Thus it has come about 
that new practices of quenching procedure have been 
adopted. The “rule-of-thumb” or personal experience 
method has been replaced by technique based on the 
nformation disclosed by the TTT curves. 

These procedures, in practical application, are il- 
lustrated by the diagrams reproduced in Figs. 4 to 7 
inclusive. The cectiae curve in the conventional 
juench and temper method as it is related to the 
[TT curve is shown in Fig. 4. You will note that 
the quench lowers the temperature of both the center 
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Fig. 4. The cooling curve in the quench and temper 
method in relation to the TIT curve. 
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and the outside of the piece of steel at such a rate 
that the “cooling curves” fall to the left of the “nose” 
of the “S” curve. The structure of the steel thus 
quenched is entirely martensitic. 


Martempering 


In Fig. 5, another method to obtain a martensitic 
structure is shown. This method is based upon the 
information now available to the heat treater in the 
TTT curve of each steel. The procedure has been 
given the name of “Martempering.”* As defined in 
the article by B. F. Shepherd, “Martempering” is a 
term used to describe a heat-treating operation where- 
by martensite is produced with a minimum of residual 
hardening strains. The investigators working on the 
isothermal transformation of steel found that no 
martensite was formed from austenite until the steel 
had been cooled to certain temperatures, usually within 
the range of 260 to 640 F. depending on the steel 
being quenched. 

The temperature at which martensite begins to 
form is designated as the Ms point. In general, it is 
stated that the change from austenite to martensite 
occurs only in proportion to the drop in temperature 
of the steel after it reaches the Ms point and is not 
an isothermal transformation. Fig. 8, presented by 
Morris Cohen’, illustrates the proportional change 
to martensite with drop in temperature after the Ms 
point is passed. 
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Fig. 5. The cooling curve in the martempering method 
in relation to the TTT curve. 
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Ic will be recalled that, in the quench and temper 
method of hardening steel, distortion and quench 
cracks were produced by the stresses set up due to 
difference in temperature between the outside and 
the inside of the piece being quenched. Martensite 
formed first on the surface and later.in the interior 
of the piece. This lack of uniformity in the rate of 
change in the volume of the constituents set up 
strains that exceeded the tensile strength of the steel. 
In Fig. 4 the great difference in temperature between 
the inside and the outside of the steel section is evi- 
dent. 

In Fig. 5, note that the initial part of the quench 
is performed in a bath held at a temperature just 
above the Ms point of the steel. This initial quench 
is designed to cool the steel at the critical rate but 
arrest the drop in temperature at a point where no 
martensite will begin to form. The object is to equal- 
ize the temperature difference within the piece. This 
bath must be isothermal, i.e. held at a chosen tem- 
perature without appreciable change up or down and 
capable of a high rate of cooling. 

The time the piece being quenched remains in 
this isothermal quench must not be long enough to 
pass beyond the “S” shaped line marked “Begin 
Transformation” or a Bainitic structure will start to 
form. The cooling power should be ample to stabil- 
ize the temperature difference between the inside and 
the outside of the heavy sections being quenched be- 
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Fig. 7. The cooling curve in the cyclic annealing 
method in relation to the TTT curve. 


for sufficient time has elapsed for any isothermal trans- 
formation to begin. The piece, with temperature 
differences thus equalized, is then removed from this 
bath and allowed to cool in still air. Now, as the 
piece cools, martensite forms but, as the cooling rate 
in air is slow, only a slight difference in temperature 
between the outside and inside of the piece is 
produced. 

Thus the transformation takes place at a slow rate 
uniformly through the cross section, the soft austenite 
cushioning the stresses set up as martensite is formed 
and minimum residual strains result in the product. 
In applying Martempering the quenching operation is 
limited by natural law, that is, the thermal conduc- 
tivity of the steel, so that the desired rate of quench 
required for certain steels cannot be obtained beyond 
given cross sections and a change in chemical com- 
position is necessary. 


Other Isothermal Processes: Austempering, 
Cycle Annealing 


In Fig. 6 is illustrated a method of isothermally 
quenching steel that is designated as Austempering. 
The fundamental principle of this process was first 
described in 1930 by E. S. Davenport and E. C. Bain®, 
of the U. S. Steel Corp., and its industrial uses and 
possibilities comprehensively examined in 1939.° It 
produces a quenched product in which no martensitic 
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structure is produced at all. You will note that the 
initial quench is an isothermal bath held at a tempera- 
ture above the Ms point of the steel. The steel re- 
mains in this bath not only long enough to equalize 
the temperature difference een outside and inside 
of the piece, but for time sufficient to permit the steel 

‘ to pass through the “end of transformation” curve at 
the right hand boundary of the shaded area marked 
“Bainitic.” 

Then the piece may be cooled in any manner or, at 
any rate desired (even in brine) and it is stated that 
no further changes in structure will occur. This bain- 
itic structure will be found free from even micro- 
scopic quench strain cracks and the distortion due to 
quenching almost eliminated. It will be evident to 
the metallurgist that Austempering will not result in 
a structure having quite the hardness of martensite 
since a bainitic structure is iN many ways equivalent 
to a tempered martensite. 

In Fig. 7 another form of isothermal quenching is 
illustrated which has been described as “Cyclic An- 
nealing.” Again the information made available by 
this “S” or TIT curve is used to help the heat treater 
control better the changes in structure normally ob- 
tained by extremely slow cooling, i.e. annealing, nor- 
malizing, spheroidizing, etc. The initial quench is 

arried out in an isothermal bath maintained at chosen 
emperature above the “nose” of the curve, i.e. where 
1 pearlitic structure is obtained. 

If the piece remains in this bath for sufficient time 
to permit complete transformation to occur, it may 
be removed and cooled at any rate desired. It will 
not develop structures other than the soft, high tem- 
perature structure identified with the temperature of 
ransformation. In this manner long furnace-cooled 

nnealing cycles normally requiring 18 to 30 hr. may 
e completed in from 4 to 7 hr. just by using suitable 
ult baths at fixed temperatures. 
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Fig. 8. The Ms point in the cooling curve and the 
transformation of austenite to martensite in propor- 
tion to drop im temperature. (Cohen) 
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Properties of Molten Salt for Quenching 


Thus, briefly reviewed, we find that the informa- 
tion made available in the TTT curves of the various 
steels helps eliminate the rule-of-thumb procedure in 
quenching. It is obvious that the heat treater needs 
to familiarize himself not only with quenching into 
brines and oils, but also into molten salt. The greater 
portion of the procedures just outlined will require 
the use of molten salt quench baths since the baths 
will be maintained at temperatures above the boiling 
or flash points of the lower temperature fluid quench- 
ing mediums. 

One property of molten salt, not widely recognized, 
is its cooling power at temperatures above 400 F. 

A study of the cooling rates of mineral oil and of 
molten salt has been made by Lueg and Pomp’. He 
showed that salt at 482 F. has as great cooling power 
as the best quenching oil bath does at 68 F. In the 
mineral oils studied even at 68 F., the cooling rate 
is retarded because the oil first vaporizes at the 
hot metal surface and then boils, thus preventing the 
surface of the piece from coming into intimate con- 
tact with the quenching bath liquid. Obviously, at 
a bath temperature of 482 F. using oil is not practical. 

Molten salt does not vaporize or boil even at much 
higher temperatures and a smooth cooling curve is 
the result. In the higher temperature baths molten 
salt is a coolant capable, at a quench bath temperature 
of 660 F., for example, of cooling a 0.47-in. diam: 
steel sphere at rates in excess of 230 F. per sec. 

In using molten salt for quenching steel it must 
be recognized that the slope of the cooling curve is 
influenced greatly by a temperature rise in the quench 
bath. The structure of the quenched steel will vary 
unless this temperature remains constant. It should 
be borne in mind that a 10 F. rise in this bath may 
decrease the rate of cooling at the center of the piece 
being quenched sufficiently to cause that part of the 
curve to “pass through the nose” of the “S” curve 
The result is a structure having high temperature 
products with lower physical properties than desired. 


Practical Aspects of Isothermal Quenching Setups 


In the commercial application of molten salt baths 
to the isothermal quench, success depends upon sev- 
eral well recognized functions of quenching equip- 
ment combined with a knowledge of the chemical 
and physical natures of the molten salts used for this 
procedure. The use of a conventional salt bath designed 
for use in the heat treat room for drawing steel will 
be most unsuitable if any considerable weight of 
metal is to be quenched. It is built with heat insulated 
walls and is intended to retain its heat. The isother- 
mal procedure requires, for its successful operation, 
a quench bath capable of absorbing and dissipating a 
large quantity of heat without any increase in the 
temperature of the molten salt. 


The isothermal quench bath must be so designed 
that: 


1. An adequate volume (gallons per-minute) of the quench- 
ing medium flows in contact with the entire surface of 
each piece being quenched to maintain maximum rate 
of cooling in terms of temperature differences involved. 
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Fig. 10. I[ypical batch type isothermal production unit for the three step salt bath process—neutral hardening, 


high temperature quench and draw. 




















2. The quenching medium must have cooling power to 
extract heat from each piece throughout its maximum 
section at a rate at least equal to the critical rate of that 
steel. 

3. The temperature of the quenching medium be kept con- 
stant by extracting the heat from the liquid by suitable 
cooling methods. 


A view of such a bath having the capacity to quench 
300 Ib. of steel per hour is shown in Fig. 9. The 
only heat that need be applied in this bath is used to 
melt the salt when starting up the equipment or to 
maintain it at temperature during standby or idling 
periods. An automatic temperature control instru- 
ment regulates the power input to maintain the salt 
at the temperature set on the controls. The chief 
function of the bath is to extract and dissipate heat 
is fast as it is brought in by the steel being quenched. 

Surrounding the exterior of the bath is an air cham- 

‘¢ in which a controllable volume of air is caused 

flow. Whenever the temperature of the molten 

lt rises more than 1 F. above the control setting, 

.e cooling system is turned on and the bath tempera- 

re thus lowered. In order to maintain maximum 

enching speed at any temperature setting a motor- 
iven device maintains the molten salt in violent 
culation or, in some instances, a pump is used to 
rce high pressure multi-jets of salt against the sur- 

‘e of the work. 

The development of molten salt bath quench fur- 

ces which are capable of dissipating the large quan- 

y of heat brought into them from the high tem- 

rature austenizing baths without variation in tem- 

rature, marks the transfer of the isothermal trans- 
mation method from a procedure of the metallurg- 
laboratory to that of the commercial heat treat 

mM. 

There are many units already in commercial opera- 

in. These isothermal quench baths run in size from 

small unit 14 x 9 x 12 in. up to units exceeding 
> ft. in length, 4 ft. in width and with salt depths 
ver 6 ft. They are quenching metal in quantities 
itying from a few pounds to over a ton and a half 
in hour. 


Applications to Ordnance Parts 


With scores of installations placed in operation 
within the past year, the results obtained on a wide 
variety of products are most interesting. A few of the 
applications are outlined briefly. In the produc- 
tion of intricate machined parts for the U. S. Ord- 
nance the economy in material and the reduction in 
costs by machining to finished dimensions before 
heat treatment has been thoroughly demonstrated in 
a large number of plants scattered all over the country. 

Typical of such parts is the fuse shown in Fig. 1. 
As this isothermal method is applied to the heat treat- 
ment of fuse parts, the pieces are held in suitable 
basket type racks and, without any rehandling, are 
carried progressively through an electric salt bath 
for hardening or austenizing, the isothermal salt bath 
quench and the electric salt bath draw furnaces, hence 
onto the cooling stands, then into the wash and rinse 
tanks to remove the last trace of salt and from there 
direct to the electro-plating room. 
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It should be noted that by using salt baths in each 
of the 3 steps the total time of treatment was re- 
duced to between 40 and 48 min. per batch com- 
pared to 1.5 to 3 hr. by the quench and temper 
method. Lower distortion, lower change in dimen- 
sions from heat treat and freedom from quench 
cracks accounted for lower production costs than 
with the older method of heat treatment. 

In Fig. 10 one of these fuse heat treating installa- 
tions is shown in operation. This unit has capacity 
to handle over 165,000 pairs of fuse parts per month. 
The plant maintains rigid government inspection and 
yet can look back over the production of millions of 
these vital war parts to find that they have yet to have 
a single lot rejected due to heat treatment. 

The steel used in these fuse parts is W. D. 4140 
and the maximum section is 12 in. in thickness. Typi- 
cal of the physical properties obtained by the iso- 
thermal method on this product are the following data 
from an 0.505 in. tensile bar specimen: 


Yield, Tensile, Reduc.in Elong., Hardness, 
p.5.4. D.5.4. area, Yo % Re 
172,000 183,000 57.7% 16.5% 35 


Note that these properties combine those of a tem- 
pered martensitic steel with those of a bainitic steel 
structure. A detailed description of this method of 
treatment will be found in the paper entitled, “Iso- 
thermal Quench Baths Applied to Commercial Prac- 
tice.”"> As a result of the experience with this type 
of fuse, there are in operation several furnaces to heat 
treat another type of fuse made from the same type 
of steel except that the maximum section to be hard- 
ened exceeds 25g in. A suitable modification of the 
quench furnace to extract the heat from the center 
of this heavy section at the required rate was all that 
was needed in using the isothermal method. 

When machine gun bolts were treated in an iso- 
thermal bath following a suitable carburizing treat- 
ment in molten salt they obtained almost complete 
elimination of distortion. Fig. 11 shows this com- 
bined carburizing and isothermal hardening and 
quench unit. The pieces, carried on racks, are im- 
mersed in a liquid carburizing bath for about 1% hr. 
to produce a suitable case, transferred to a neutral 
salt bath maintained just above the upper critical tem- 
perature of the case and from there directly to a 
molten salt quench bath at 475 F. The quench and 
temper method previously used required twice as long 
in process. With the isothermal method rehandling 
was reduced from over 50% of the pieces to under 
2%. Distortion over 0.001 in., which would be cause 
for a remachining operation, was found in over 25% 
of the pieces by the older method, whereas the iso- 


thermal method reduced this remachining to less than 
1%. 


Results on Other Parts 


The isothermal method of treatment has been shown 
to reduce stresses and to eliminate even microscopic 
strain cracks within the quenched structure. Steel 
thus treated tends to be more ductile and to possess 
greater impact resistance. In one well-known instance 
a group of bayonet knife blades were martem- 
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Fig. 11. A combined carburizing and isothermal hard- 
Liquid carburizing neutral 
wash tanks im 


ening and quench unit. 
isothermal quench and 


ardent: 


straight-line assembly. 


pered and drawn to 52-55 Rc. These blades (about 
3/16 in. thick) at that hardness permitted a bend 
test which exceeded 40 deg. without “taking a set” 
or breaking. The steel was W. D. 1095. 

In another similar condition some S.A.E. 1095 
machete blades were martempered and drawn to 56- 
58Rc. When the point of the blades was clamped 
against a 4-in. diam. steel bar, a bend test required 
the blade to take the form of the 4 in. mandrel with 
the handle and remainder of the blade pointed at the 
floor parallel with the point of the blade. The blade 
did not snap and when released was found not to have 
“taken a set.” Thus we combine ability to “take and 
hold an edge,” and have, at the same time, blades 
which will not break under severe service. 

In the treatment of bearing races made from an 
S.A.E. 52100 steel, the isothermal quench provides 
a method to reduce distortion and to minimize re- 
sidual strains while obtaining martensitic structures 
with hardness ranging from 61-63 Rc. In one case 
sections 1.5 in. maximum have been through-hard- 
ened with the finished pieces showing 61-62 Rc 
after a 300 F. treatment to temper the martensite. 
In another application, races of 6 to 8 in. diam. with 
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thin section were martempered to 64-65 Rc. On test 
they had the desired fine grain structure, uniform dis- 
tribution of carbides, with ovality and distortion un- 
der 0.003 in. and residual stress well below any values 
for quench and temper methods. In one plant when 
the rings produced by conventional methods are cut 
to observe extent of residual strains, the minimum 
the rings open up is 0.015 in. A sertes of runs using 
the isothermal method gave four lots in which the 
rings had zero displacement and one lot which opened 
up 0.008 in. when the rings were cut. 

Impact resistance is appreciably increased by aus- 
tempering as is amply demonstrated by the results 
produced on the slide for the Colt 45 automatic pistol. 
Extractors made from W. D. 1060 steel, hardened and 
drawn to 58-63 Rc by conventional oil quench meth- 
ods did not have the ductility to permit a twisting 
test of over 90 deg. without snapping. Isothermal 
treatment in a two salt bath set up permitted a test 
twist exceeding 360 deg. Another part of the mecha 
nism, a slide made of W. D. 1050 steel when treated 
by isothermal method withstood firing a minimum 
of 35,000 rounds and the majority exceeded 45,00‘ 
rounds before failure. Slides formerly heat treate: 
by a complicated selective hardening procedure neve 
withstood firing more than 5,000 rounds withou 
failure. 

The commercial application of the isotherma 
transformation method places particular emphasi 
upon the rate of cooling provided in a quench bat 
using molten salt. It is not intended to imply tha 
this method will replace or supersede the convention 
quench and temper procedure for all conditions. 
is a procedure that enables the operator to obta 
certain properties not obtainable by older methods 

The development of molten salt baths designed f 
use in the isothermal transformation treatment « 
metal parts under commercial conditions lays gre 
emphasis upon the highly valuable information no 
available in the TTT curves for various steels. Suc 
methods offer no cure-all for every heat treat proble: 
that may plague the engineer, heat treater or meta! 
lurgist. But the isothermal quench bath offers th 
means to control precisely the rate of cooling and t 
reproduce desired quenching cycles under controllab! 
conditions. 

As engineers and metallurgists are enabled to put 
into commercial practice the advantages indicated by 
use of the TIT curves, they will abandon old pra: 
tices and tend toward specification of the analysis of 
the steels they propose using to utilize fully the 
isothermal method of heat treatment. 
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. . * a Th 
| 
eae Specifying Engineering Steels H 
4 — 
ioe 
, | | | ae 
When ordering and selecting wrought steels for newly de- 2 are listed the tonnage processes for the manufacture of wrought +44 
signed parts, there are a number of qualities that must be steels. ae 
specified or considered so that intelligent and economical pur- 
chase or selection is possible. A list of some of these qualities : 
and characteristics, and the way that they are expressed on Table 2 } 
oe standard material specifications, has been compiled. Under each } 
item that is listed there are a number of possibilities, remarks Manufacturing Type of Steel Produced 4 
and points to consider. __ Process Be TT 
Basic | The largest tonnage process; both carbon ia 
Composition open | and alloy steels are made by this process; a8 
; ES . hearth a moderately clean good grade of steel ia + 
For maximum economy and quickest delivery, steels of stand- | is produced | 1 
d composition should be used. Some of the more widely — ee . ‘Be 
1own materials standardizing agencies that issue accepted steel Acid open Usually used only for killed* (carbon) ++ 
pecifications are listed in Table 1. hearth _ steels. —pa 
- Electric | The most expensive process; the best Li 
™ furnace | quality alloy and tool steels are produced = 
Table 1 ( basic ) by this process. 
++ ae 7 ne 
Materials Typical Range of Materials Bessemer | The second largest tonnage process; screw ia 
aa Standardizing Specification Covered by This | stock, reinforcing bar, skelp for welded se 
___ Agency _| Designation’ Agency | pipe, sheet bar (for tin plate and gal- +44 
. American Iron and | AISI C1015 Ferrous materials | vanized material) are made by this} 4 
Steel Institute NE 8620? (Low alloy alter- | process. 
nate_steels ) 1 See Table 2a. [The influence of the deoxidizing practice is important to 
\ merican Society ASTM A7-42 | Engineering the physical properties produced in the steel.] 
for Testing | Materials aa 
Materials a +H 
i) Se a: ee Table 2a ++ 
Society of Automo- | SAE 1015° Materials used in TTI 
“us vers . ac Ty Plain ) 
tive Engineers the manufacture Jer Influence of Deoxidizing Practice TT 
of automobiles Carbon Steel she 
ao an a ek ee. Tee a wieebe an ee ie Mes. i 
AMS* 5060 Materials used in Killed steel Sufficiently deoxidized so that the steel is TW | 
the manufacture free from blow holes and segregations; } 
of aircraft | all forging grade and, generally, all steels, } 
vase re et gh | above 0.25% C are killed; some structural if 
United States Gov- Q-S-671, Materials purchased | steels (0.15-0.25% C) are also killed | 
ernment Federal | FS No. 1015 by the Govern- ae a? ee rT , 7 
ment Semi-killed | Not so thoroughly deoxidized; structural rt 
. e? aie steel steels (0.15-0.25% C) are either killed ian 
| U.S. Army (War | 57-107D, Materials purchased or semi-killed far ore 
Dept.) Grade WD by the Army ae - — ——_—_—__—__—_— 4 
1015 Rimming steel Only partially deoxidized; clean low car- + 
7 bon (below 0.15% C) steel with excel- | 444 
1s ' ryan ee ; | 
U.S. Navy 4681 3c Materials purchased lent deep drawing qualities is obtained. | +44 
by the Navy an 
Fot illustrative purposes, all the specifications listed are for the Same type en 
f steel (0.15% C) except NE 8620, which is a low alloy (Cr-Ni-Mo) steel. , : : is 7 
VE is the prefix used to designate National Emergency Steels, a series of The form or shape in which the steel is to be purchased | : 
low alloy steels introduced by WPB. ; to 
8 Since 1942 the AISI and SAE have issued a joint list of standard steels in should be considered and specified. vet . . 
which the SAE specification numbers correspond to the AISI designation _ The AISI classification for semi-finished steel forms is given $44 
(without the prefix) for the same steel. in Table 3. +-~++4 
‘ SAE Aeronautical Material Specifications. ‘es 
Table 3 
If the desired steel is not included in the above lists of Pie | Cross Section 
L ro , 
standard materials, it should be specified by manufacturer's Form Width, In. | Thickness, In. Square In. T 
bratid name or by analysis, giving nominal or desired percen- Bloom Width equals thickness 36 (min. ) + 
tages (and permissible variations in percentage) of important —_——— et a. de 
: Billet | 1% (min.) | 1% (min.) 214-36 
constituents. —- — |- : ee 
Slab | 10(min.) | 1% (min.) 16 (min. ) +4 
Sheet bar | 8-16 VY4-2 2-32 T 
Method of Manufacture and/or of Processing 44 
The method of manufacture of a steel should be specified as é : . 1 
a choice is usually possible and the manufacturing method Note: Rerolling quality blooms, billets and slabs are intended 
" influences the physical properties of the finished steel. In Table for hot rolling into shapes, plates, strip, bars and wire rod. 1) 
pera 
Eien 
(Continued on page 980) 
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FLUID WITH SOLIDS GOES IN 
HERE... 





CUNO AUTO-KLE 
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alent of 170 mesh filtratio: 


a compact, all-metal, perma 


unit 


@ Contaminated fluid ent 

@ Flows radially through 
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@ Solids are held at out 

@ Filtrate rises through 


channels and exits 
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@ When discs are rotate: f 
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ONLY AUTO-KLEAN | : 


HAS ALL THESE ; 
FI LTER ADVANTAGES sitashbetadl ‘ sitet lp elbdelygpat ” 


Positive filtration — No solids ping fluid flow. Sizes from small 1','’ diam. x 7;’’ unit cartridges to massive 
, motor-driven models. 

larger than the openings between 

discs can pass the Auto-Klean filter. 

Spacing may be as fine as 170 mesh 

equivalent. Other types available for 

finer filtration. 









Full flow — A Cuno Auto-Klean no 
larger than the ordinary partial-flow 
type handles full flow of fluid. 


eT Te Eee ee ek 





A stack of metal discs like this 
do the filtering. 


Continuous operation — Auto- 
Klean can be cleaned without stop- 
ping fluid flow. No expensive space- 
-onsuming duplex installation needed. 


Tt: fs fe 












Minimum pressure drop — The 
Auto-Klean is applicable to low 
ressure or gravity feed systems, as 


Each disc is separated from the 
ell as others. 


next by a metal spacer. 









fintimum maintenance — In an 
ito-Klean, the filter element is 
rmanent. There is nothing to re- 


ice, nothing to renew. 


Long life — The Auto-Klean, all- 
tal, non-collapsible, will last as 


long as the equipment on which it is 
talled. 






Stationary cleaner blades 
between the edges of the 
discs remove accumulated 
solids as the filter cart- 
ridge is turned. 












CUNO ENGINEERING CORPORATION 
460 South Vine Street, Meriden, Conn. 





Please send me a free copy of QUICK FACTS. I am especially 
interested in the services checked. 


i 
| 
[ 
For free copy of QUICK 

FACTS ON FLUID CLEANING, 


























[ |Acids | }|Gases [ |Paint 
all i ; | |Air | |Gasoline | |Pyroxylin 
fill in and mail coupon | jAlkali Grease | JQuenching Oil 
heck the list for inf. : \Boiler Feed | |Grinder Coolant | |Resins 
“a ‘ ‘ Be a MCREARTIOD OG AD iCasein \Hydraulic Oil | |JRust Proofing Com- 
plications which interest you. \Cleaning Solutions \Japan pounds 
| |Coatings | \Lacquer | |Sizing 
| |Compressed Air | |Lubricating Oil | |Solvents 
| |Coolants [|Machine Tool Cutting | |Spray Systems 
em. | jCutting Oils Oil Tar 
‘ 4 4 rT ” | |Dip Tank Systems | |Machine Tool Hydraulic |_|Test Stand Lubricating 
—_ ( jEngine Fuel [ }Machine Tool Lubricat- { |Varnish 
| jEngine Lubricating Oil ing Oil Washing Compounds 
~ \| ( jFuel Oil [| |Nitrocellulose Solutions {| |Water 
C \ [Fuel Tar Oils Wax 


Name 





Company 
Address 
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NUMBER 61 (Continued) 


Forging quality blooms, billets and slabs are intended for use 
in making forgings. Sheet bar is to be rolled into sheet, black 
plate and tin plate. ‘ 

The types of finish are varied and should be specified, as they 
influence the physical properties as well as the selection of 
machining methods: Available sizes and size tolerances are also 
effected by the type of finish. As an example of the influence 


Table 4a 





Diameter, in | Cold Finished Standard Commercial Varia- 

In. tions in Diam. in In., (minus variation 
only permitted) _ 
Mean Values of Carbon 

0.30% or less | 0.31-0.50% | over 0.50%' 
up to 1, incl. 0.002 0.003 0.006 
l to 2, incl. 0.003 0.004 0.008 
2 to 3, incl. 0.004 0.005 0.010 


Carbon Steels 











ipplies to bars (of all carbon 
rhter stress relieved. 


of finish on the size and size tolerances of round bars, the 
standard commercial finishes, sizes and tolerances are tabulated 
in Table 4. 

Various heat treatments may be given to the steel at the mill 
and, as these treatments profoundly effect the physical properties, 
the proper treatment (if any) should be explicitly specified. 
In the case of low carbon and some low alloy steels, no heat 
treatment is needed after completion of the hot rolling process. 
The medium alloy and medium carbon steels may be annealed 


SPECIFYING ENGINEERING STEELS 


after rolling; tool steels are usually sold in the annealed condi- 
tion. The high carbon and alloy steels may be purchased in a 
normalized, spheroidized, or quenched and tempered condition, 
depending upon the analysis and processing. Cold drawn or 
cold rolled steels may be stress relieved. 


Physical Properties and Characteristics 


The important strength properties should be specified along 
with the permissible variations. One, or more, of the following 
is usually specified: Tensile, fatigue or impact strength, elonga- 
tion and reduction in area, or a bending test. 

Hardness values are commonly used criteria for machinability 
and for the condition of the steel. Brinell and Rockwell hard- 
ness scales are commonly used. When the hardness is expressed 
in BHN, a variation of 30 to 40 BHN should be allowed 
(+15 to +20); if the Rockwell C scale is used, a tolerance of 
about +2 points is within commercial limits (especially if the 
material has been heat treated). 

For certain critical uses, the hardenability of a steel is speci 
fied, usually in terms of the Jominy test. 

There are other characteristics such as grain size, machin 
ability and Magnaflux, carburizing and “P-F” tests that may be 
included in special purpose (especially in aircraft quality) ste 
specifications. 


Alternates and Substitutes 


When ordering a given material, an alternate (a material a 
good, physically, as the original) and/or a substitute (some 
thing not quite as good as that specified, but temporarily accept 
able) should be indicated. 

In selecting and comparing steels and in choosing alternate: 
comparisons of physical properties (strength, elastic properties 
wearability and hardenability) should be the criteria, rath: 
than chemical analyses. 


Table 4 





| Standard Manufacturing 
7gnis Diameters, in Inches ion ‘ i 
Finish elers Cc 5 Tolerances, in Inches Remarks 


Hot relied 


| 1/8-2 (incl., by 16ths)_ 


+0.005 to +1/64' 





This material has a rough scaly finish and the | 
bars are not too straight (unless machine 
_Straightened ) .” 





| 2-8 (incl., by 8ths) Standard to 1/32-3/32 oversize 





Forged 8-12 (incl., by 4ths) 14-34% oversize 





| 1/16-34% (incl., 
by 16ths) 


Cold finished See Table 4a For sizes 14% in. and larger in diam., either 
cold finished or turned and polished bars are 
furnished at the mill’s option (unless otherwise 


specified ) . 


Hot rolled, 4-2 (incl., by 32dths) | Standard to0.002-0.003 undersize | This type of steel is practically stress-free. 
turned and $$ tase A 


polished (2-8 ( incl., by 16ths) Standard to 0.004-0.006 undersize 
8-10 (few sizes rolled) 


“1 1/8-2 7/16 (incl., by 
16ths) 























Hot rolled, 
turned, 
ground and |—— 


polished® a 6-5 (incl., by 16ths) | Standard to 0.003 undersize 
Standard to 0.003 undersize 


Standard to 0.002 undersize This is a more expensive finish, and _ the 
material is generally used without machining 
(for shafting, etc.). 























| 5-6 (few sizes rolled) | 





1 Commercial size tolerances increase with bar sizes. 
2 As-rolled bars should be straight within +% in. in any 5 ft. of length. Machined straightened bars should be straight within +% in. any 5 ft. of length. 
8 “*4ecuracy stock,’’ (turned, ground and polished bars) available in small sizes (%-1% incl. by l6ths) with a size tolerance of 0.0005 in. 


Compiled by Robert S. Burpo, Jr. 
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PROCESSES AND PROCEDURES 
Heat Treating 


Controlled Protective Atmospheres for Steel 


$ 


Attempts to control the changes occurring in steel through 
exposure to air at elevated temperatures have led to the use of 
the salt bath and the controlled atmosphere. The latter type 
of control is considered in this Engineering File Facts number. 

At temperatures above 1200 F. a scale is formed on steel 
when air is present, the scale becoming heavier as temperatures 
go higher. The scaling of steel is due to oxidation of the metal 
surface. Principal scaling or oxidizing gases in the ordinary 
products of combustion are oxygen, water vapor, and carbon 
dioxide. Reducing constituents are carbon monoxide, unburned 
hydrocarbons, such as methane, and hydrogen. Sulphur dioxide 
from the combustion of sulphur present in most fuels also tends 
to cause scaling. Nitrogen in molecular form is neutral. 

[he effect of various constituents of furnace atmospheres 

















upon those of steel may be tabulated as follows: 
a 
CO; CO | CH, O. H.O H. 

4 a 
if loxidizing, oxidizing, oxidizing, |decar- 
C: decar- decar- | decar- | bur- 

burizing burizing | burizing| izing 
yxidizing | car- car- oxidizing | oxidizing | 
it bur- | bur- | 
Ir reduc- |reduc- | | | reduc- 
Oxi ing ing | ing 

















h the open-fired furnace, atmosphere control is largely 
lin to attempting to control the products of combustion by 
res ng fuel-air ratios. An atmosphere of this sort cannot be 
ma ompletely neutral, i.e., neither scale-forming nor decar- 
bu g, since water vapor, and usually some carbon dioxide, 
v ilways be present. 


Ty »f Atmospheres 


ally prepared atmospheres, used in full-muffle fuel-fired 
O! ric furnaces, can be grouped into the following classifi- 
Ca 


tally burned fuel gas, (city gas, natural gas, petroleum 


gas, otc.) partially dehydrated. The most common of all the 
prepared atmospheres. Used for bright or clean annealing of 
low <arbon steel, or, if exposure be less than 30 min., for bright 
or <!can annealing of medium carbon steel. 


Completely burned fuel gas. For tempering or drawing of 
stee's where exposure is short and temperatures low (under 


1200 F.). Partial dehydration necessary. 
_ Completely burned, scrubbed, fuel gas. The dehydrated gas 
is scrubbed to remove carbon dioxide and water vapor. This 


treatment makes it a suitable atmosphere for the higher-tem- 
perature protection of the high-carbon and alloy steels, as in 
the prolonged exposure of these steels at temperatures to 1600 
F. in bright annealing. Shorter exposures to 2000 F., as in 
bright normalizing, are safe. 

Partially reacted (cracked) fuel gas. Heat must be applied, 
and a catalyst is used to promote the reaction. Partially dehy- 
drated. Suitable for bright annealing of low carbon steels 
requiring long exposures at temperatures to 1400 F., or for 
bright or clean tempering of low or medium carbon steels for 
shorter exposures at temperatures to 1200 F. May be used with 
low carbon steels, in bright or clean normalizing operations to 
1800 F. if time of exposure is short (under 2 hr.). By reducing 
the proportion of air and increasing the temperature of re- 
action, the composition of the atmosphere can be varied so that 
it becomes suitable for bright annealing or clean hardening 
high carbon steels. 

Partially reacted, scrubbed, fuel gas. Scrubbing the atmos- 
pheric gas obtained above, to remove carbon dioxide and water 
vapor, permits its use with high carbon steels in temperature 


ranges of 1600 to 2000 F., depending upon time of exposure. 

Completely reacted fuel gas. The reaction occurs at high 
temperature, in contact with a catalyst. Treatment with a drying 
agent further to reduce water vapor content usually follows 
cooling and condensing out of moisture. May be used for 
bright hardening of medium or high carbon, high-speed, or 
alloy steels without decarburization at temperatures to 2400 F. 
if exposure be short. 

Dissociated ammonia. Anhydrous ammonia is broken down 
to hydrogen and nitrogen by passing the gas through an elec- 
trically heated dissociator. A drying tower may be required 
prior to dissociation when water vapor is present in the gas. 
Adjustment to a required temperature range and to a particular 
steel may be obtained by adding natural gas or other hydro- 
carbon to the atmosphere. This atmosphere finds its chief use 
in the bright annealing of stainless steel. 

Partially burned dissociated ammonia. By burning part of 
the hydrogen and chilling to condense out the resulting water 
vapor, an atmosphere higher in nitrogen may be produced. 

Completely burned dissociated ammonia. After drying, this 
gas is essentially pure nitrogen. It is one of the most expensive 
of the prepared atmospheres, and its most common use is in the 
annealing of stainless steel. The chief disadvantage of all inert 
atmospheres is that, in the event of air leakage into the furnace, 
there is nothing to prevent the oxygen from attacking the work. 

Charcoal gas. Made by passing air over hot charcoal. Oper- 
ating temperatures may be from 1800 F. to 2300 F., the lower 
temperature permitting some carbon dioxide formation, the 
higher holding carbon dioxide below 1%. The gas is suitable 
for annealing low-carbon steel.or other treatments not involving 
higher temperature ranges, but can be used for bright annealing 
or clean hardening medium- and high-carbon steels if carbon 
dioxide be absent. Carbon dioxide, when present, can be 
removed by scrubbing. 

Charcoal gas with additives. By adding small amounts of 
anhydrous ammonia and a quantity of a hydrocarbon, as 
benzol, sufficient to counteract the carbon dioxide, charcoal gas 
can be used with higher-carbon steels. Ammonia increases the 
hydrogen content, while the quantity of hydrocarbon can be 
varied to neutralize out the decarburizing effects with respect 
to high-carbon or tool steels. 

Partly burned fuel gas with internal purge. Lithium vapor- 
ized in the stream of atmospheric gas into the furnace reacts 
with carbon dioxide, oxygen, and water vapor, to remove these 
constituents in the furnace. 

Hydrogen, pure or mixed. Hydrogen, carefully dried, is used 
in some heat treating applications, especially the bright temper- 
ing of high grade steels and in metal or carbide sintering. It 
may be obtained by the electrolytic dissociation of water, or 
purchased as bottled compressed gas, or, mixed with nitrogen, 
from the dissociation of ammonia, or by reaction of steam and 
iron. 


Selecting an Atmosphere 


In the selection of an atmosphere for any particular applica- 
tion, three factors must be considered: (1) The temperature of 
the furnace. An atmosphere that will be non-reactive at 1200 F. 
may cause discoloration, etc. at 1500 F., while at temperatures 
above 2000 F., even small amounts of water vapor, carbon 
dioxide, etc. exett a considerable effect. (2) The carbon content 
of the steel. Since the carbon content of the steel at its surface 
tends toward an equilibrium with the carburizing-decarburizing 
constituents of the atmosphere, the higher-carbon steels are more 
subject to decarburization or “soft skin” and the lower-carbon 
steels to carburization or “eggshell case.” (3) The length of 
time of exposure. 

Atmospheres intended for heat treating operations requiring 
30 min. need not be as critically regulated as those for cycles 
of several hours. 


(Continued on page 985) 
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ver two years of gruelling wartime servic« 
have proved N-B-M Silver Babbitt equal to tin 
base babbitts in: Anti-Frictional Qualities 
Ease of Bonding * Embedability « Resistance 
Squeezing Out and Corrosion « Retention « 


Hardness at High Temperatures. 


No matter how high the speed, how heavy th 

load, N-B-M Silver Babbitt will protect you: 
shafts and bearings. Specify it next time and 
forget the tin shortage. May we send you our 


engineering briefs? 
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a NUMBER 62 (Continued) CONTROLLED PROTECTIVE ATMOSPHERES FOR STEEL 
= 
ad 
— 
a Compositions of Some Typical Atmospheres constituents could be brought into equilibrium, it would not 
a be necessary, theoretically, to remove anything in order to have 
ae an inert atmosphere. scree yb it ga —e . 
a this, but it has been found that additions of small quantities o 
rT O2| CO | COs) Ns | He |CH. carburizing gases will bring into equilibrium decarburizing +r 
rT 8 / tendencies of atmosphere constituents. An indication of how TT 
ne , these equilibriums are affected by temperature is given by the 
a Partially bound fuel gas | 0 1.5 | 10.5 | 86.0| 1.2 | 0.0 curves prepared by N. R. Stansel—“Industrial Electric Heating,” 
-- | Completely burned fuel gas} 0 | 0.5/|10.0/89.0! 0.5 | 0.0 J. Wiley & Sons, 1933. 
aa Completely burned, Recent studies of equilibrium between the carbon pressures 
as scrubbed fuel gas 0 | 3.0| 0.0|94.0| 3.0) 0.0 of the steel and of the surrounding atmosphere are making 
os Partially reacted fuel gas | 0 | 10.0} 5.0 | 69.0/ 15.0/ 1.0 possible more accurate control of carburizing-decarburizing 
+ | Partially reacted, tendencies than formerly. 
rT ctubbed fuel gas 0 | 11.0} 0.0 | 72.0 | 16.0} 1.0 One of the most generally used procedures in preparing an 8 
| Completely reacted fuel gas} 0 | 19.0| 0.0 | 41.7 | 38.0) 1.3 atmosphere is dehydration. The most common method of low- +++ 
rT D:ssociated panera 0 | 0.0} 0.0 | 25.0 | 75.0 | 0.0 ering the water vapor content of the gases is a preliminary >> 
a Partially burned disso- cooling to about 40 F., in which water is condensed out, leaving TITI 
a ited ammonia : | 0 | 0.0) 0.0 | 80.0 | 20.0 | 0.0 a residual of less than 1%. Wher further reduction of water } 
4, | Completely burned disso- | | vapor content is required, a refrigeration to low temperature ++ 
at ited ammonia | 0 | 0.0) 0.0|99.0| 1.0) 0.0 may be used, or, more frequently, a chemical dehydrating agent, TT 
a | CC’ orcoal gas (produced | | | such as activated alumina, may be employed. Carbon dioxide —— 
+ 1800 F.) | 0 | 25.0 | 3.0} 69.0} 3.0} 0.0 may be removed by absorption in caustic or ethanolamine, o1 T 
an : coal gas ' (produced | | an | ; by a cracking process in which it is forced to. react with hydro "| 
te 2300 F.) : 0 | 34.7 0.0 64.1 | 1.2/0.0 gen, and the resulting water vapor removed. Oxygen is, of 
( ‘oal gas with | | course, removed in the original burning, the air-fuel ratio con ime 
litives | 0 | 29.5 | 2.5 | 55.5 | 12.5 | 1.0 trol determining what the products of combustion will be. : 
ad | | | Carbon monoxide must usually be eliminated from atmos- + 
ml 


pheres intended for treating high-chromium or stainless steels, 








N These compositions are approximate only, may vary in the equipment as it has a slight oxidizing effect upon chromium. Carefully 
of ent suppliers, with the type of fuel used, and with the adjustment dried dissociated ammonia is commonly used for bright anneal- 
of t quipment controls. : 





ing the stainless steels. 
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When hydrogen is used as an atmosphere, it must usually be 





tin 











has been stated, carbon dioxide, water vapor, etc., are dried. Absorption of moisture by phosphorus pentachloride Et. 

deca ourizing to steel. Upon the other hand, methane, benzol, gives extreme dryness, corresponding to a dewpoint of —100 = 4 
and ther hydrocarbons are carburizing. If the carburizing and to —140 F. Activated alumina is also used as a drying agent 4 
rr de irizing, oxidizing and reducing effects of the various with hydrogen. ? TT 
& oh} 
—> — 
tr 
be | 1 
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Steel 


“ype of | 


Treatment 


Approx. 


Temp., F. 


Time 
Required 


Types of Atmospheres Most Used 





»w Carbon 


Bright anneal 





Cu brazing 


1200-1400 


Few min. to 
several hr. 





2050 


To 30 min. 


Partially burned, partially burned and scrubbed, fuel gases. 





Same as above. 





Bright anneal 





1200-1500 


= 
’ 











Medium To 30 min. Partially burned and scrubbed fuel gas. 


Carbon Over 2 hr. Completely burned and scrubbed fuel gas, partially burned and “scrubbed _ 

















fuel gas, partially reacted fuel gas, completely reacted fuel gas, charcoal gas, 
charcoal gas with additives. 
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| Clean 1400-1600 Under 2 hr. | 
hardening 








Completely reacted partially or completely burned and scrubbed fuel gas, so 








charcoal gas, charcoal gas with additives. 


Partially burned and scrubbed fuel gas, completely reacted fuel gas, char oal 


Cu brazing 2050 

















gas, charcoal gas with additives. 














Tempering to 1000 Under : Partially burned fuel gas, completely burned and scrubbed fuel gas. 





top 
=” 
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High Carbon 





| * Bright anneal 1200-1500 Under 2 hr. Partially or completely burned and scrubbed fuel gas, partially or com- 





pletely reacted fuel gas, charcoal gas, charcoal gas with additives. 


Over 2 hr. | Completely burned and scrubbed fuel gas, partially or completely reacted 
| fuel gas, charcoal gas (high temp. reacted), charcoal gas with additives. 








Clean 1400-1800 Under 2 hr. 


/ ho 





pnp nt tft 
== 


| Partially or completely burned and scrubbed fuel “gas, partially or com- 
hardening 





pletely reacted fuel gas, charcoal gas, charcoal gas with additives. 








Cu brazing 2050 
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Partially burned and scrubbed fuel gas, completely reacted fuel gas, charcoal 





gas, charcoal gas with additives. 
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Tempering to 1200 Under 2 hr. Completely burned and scrubbed or partially burned fuel gas; hydrogen, pure 





or mixed. 








Tool Steels, 








Anneal 1300-1600 Over 2 hr. Completely burned and scrubbed fuel gas, partially burned and scrubbed fuel 
gas, dissociated ammonia. 


Alloy Steels 





Clean 1400-2400 Under 2 hr. Partially or completely burned and scrubbed fuel gas, completely reacted 


ee % nm fuel gas, dissociated ammonia. 





Tempering to 1200 Under 2 hr. Completely burned and scrubbed or partially burned fuel gas; hydrogen, pure 








or mixed. 





Stainless 








Bright anneal 1800-2100 Over 2 hr. 
Steels 





Hydrogen, pure or mixed; dissociated ammonia. + 














Metal Powders 








Sintering Varies widely | 





Partially or completely reacted fuel gas; hydrogen pure or mixed. 




















Prepared by Kenneth Rose, Engineering Editor 
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Arcos now offers with confidence 





Stainlend Elec- 


trodes for Alternating Current Welding (Equally 
satisfactory for direct current, reversed polarity). 


Now available in these grades: 


GRADE NAME POPULAR NAME TYPE No. 
Stainlend K 19/9 308 
Stainlend 19/9/Cb 19/9 Cb 347 
Stainlend HCN 25/20 310 
Stainlend KMo 18/12 Mo 316 
Stainlend HC 25/12 309 
Stainlend 25/12/Cb 25/12 Ch 309 Cb 


If you require other grades for AC Welding, let 


us know. Contact your nearest distributor. 


i 
nS CORPORATION 


PHILADELPHIA &, PA. 


401 NORTH BROAD ST., 


Distributors Warehouse Stocks in the Following Cities: 


Baton Rouge, La. .-Wm. D. Seymour Co. 
Gorger, Texas...... Hart Industrial Supply Co. 
Boston, Mass. ; H. Boxer & Co., Inc. 
Buffalo, N. ¥.........+.+...Root, Neal & Co. 
Chicago, til. .++«+Machinery & Welder Corp. 


Cincinnati, Ohio........Williams & Co., Inc. 
Cleveland, Ohtio ........ Williams & Co., Inc. 
Cotumbus, Ohio ........ Williams & Co., Inc. 
Detroit, Michigan. ...C. E. Philips & Co., Inc. 
te Me. oh oe o's 4s Boyd Welding Co. 
Presmo, Calif........... Victor Equipment Co. 


Ft. Wayne, tnd..Wayne Welding Sup. Co., Inc. 
Honolulu, Hawaii. . Hawaiian Gas Products, Ltd. 
Houston, Texas. .Champion Rivet Co. of Texas 
Mansas City, Mo..Welders Supply & Repair Co. 
Kingsport, Tenn........ Slip-Not Belting Corp. 
Los Angeles, Calif....... Victor Equipment Co. 


Milwaukee, Wis. 
Moline, ttl. .. 


New York, N. Y¥... 


Pampa, TexaS....... Hart Industrial Supply Co. 
Pittsburgh, Pa.......+«++ Williams & Co., Inc. 
Portiand, Ore.......«+-. J. E. Haseltine & Co. 
Rochester, N. Y.....«+655 Welding Supply Co. 
San Diego, Callf........ Victor Equipment Co. 
San Francisco, Calif... ..Victor Equipment Co. 
Seattle, Wash........«+ J. E. Haseltine & Co. 
St. Louis, Mo. ..... Machinery & Welder Corp. 
Syracuse, N. Y......66565 Welding Supply Co. 
Tulsa, Oklahoma......... Hart Industrial Co. 
Wichita, Mansas .........5+55- Watkins, Inc. 







N . 
...+Machinery & Welder Corp. 
. .Machinery & Weider Corp. 
Montreal, Canada. G.D.Peters &Co.of Canada, Ltd. 
New Orteans, La.......-- Wm. D. Seymour Co. 


oom oly H. Boker & Co., Inc. 
Oklahoma City, Okla. . Hart Industrial Supply Co. 
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New Arcos Electrode Specification Chart gives 
useful information on all Arcos Ferritic, Non- 


Ferrous, and other special alloy electrodes. 






“QUALITY WELD METAL 
EASILY DEPOSITED” 


———— 
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New Method for Gear Cutting 


by Capt. E. D. Almy, 
Joshua Hendy Iron Works 


1e use of a new composite hob in 
construction of marine steam propul- 
units, which broke a bad bottleneck, 
result in important changes of design 
method affecting the whole gear-cut- 
1g industry. The composite hob con- 
ists of a hob body and mechanically held 





strips of cemented carbide for the cutting 
edges. 

Operated as a climb hob, the tool per- 
mits roughing cuts at spindle speeds of 
100 r.p.m. instead of the present speed 
of 35 r.p.m. with standard high-speed 
steel hobs. With changes in the design 
of the hobbing machine, perhaps 150 
r.p.m. (225 ft. peripheral speed) instead 


OCTOBER, 1944 


of the present norm of 45 ft. peripheral 
at 40 r.p.m. may be possible. 

Gears thus hobbed reveal an exception- 
ally fine finish and exceptionally accurate 
helix angles, which Navy engineers at- 
tribute to a combination of the clean 
cutting action of the carbide with climb 
hobbing. 

For the Navy's experimentation, the 
Cleveland Hobbing Machine Co. built 
two hobs, 6 in. diam. and 214 in. bore. 
They were 5-pitch, single thread hobs 
with strip teeth, the left-hand one having 
teeth tipped with cemented carbide, the 
right, 18-4-2 high-speed steel. 

Experiments were conductéd at the 
Joshua Hendy Iron Works, Sunnyvale, 
Calif. Initial tests were made on softer 
metal, low carbon pinion blanks having 
been mounted on the 72-in. hobbing 
machine. 

First, the right hand hob with the 18- 
4-2 teeth was used with the prepared 
blank, feed up, rotation down, climb 
hobbing at normal 35 r.p.m. and 0.045 
feed; then the left-hand hob with carbide 
tips was adjusted and tested at speeds up 
to 100 r.p.m. wth 0.045 feed, also climb 
hobbing. Operations were then repeated 
on the blank regularly used for the pin- 
ions of 8500 h.p. C-3 marine turbines. 

The carbide-tipped hob, at the end of 
the operation, was found in much better 
condition than standard hobs for the same 


operation. It was suggested that a new 
hob might be brought out with four con- 
volutions added to the present length, 
the first two or three tapered. 

A study will be made at Joshua Hendy 
to see what changes can be made on exist 
ing machines to adapt them to higher 
spindle speeds. With the composite hob, 
a broken tooth means merely replacement 
of one tooth strip. Moreover, hardening 
and heat treating are easier with tooth 
strips alone than an entire hob. By this 
method, time for cutting marine gears 
may be reduced by 66% or more. 

In the accompanying photo is the new 
composite 5-pitch, single-thread hob, with 
strip teeth tipped with cemented carbide. 
It has 11 rows of six teeth each, 6 in. 
diam. and 214-in. bore. 


Rotors of certain types of motors were 
previously equipped with banding rings 
of either copper or brass, solely so that 
the rotor could be balanced dynamically 
by applying drops of solder to the band 
as required, as solder would adhere easily 
and tightly to either metal. To conserve 
copper and brass, the bands are now made 
with lead-coated steel. Because of the 
greater tensile strength of the steel, the 
weight of the band has been reduced by 
nearly 60% since a thinner band can be 
used—and a thinner band leaves a great- 
er radial space for the balancing solder. 

—General Electric Co. 
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Removing Chips By Vacuum Cleaner 


by Thomas Harris, 


Apex Electrical Mfg. Co. 


There are many devices for getting 
chips out of the way in a machining 
operation. Too many of the ideas result 
in blowing the chips away with an air 
hose—but into some other unwanted 
location. 

Thus, at the Apex Electrical Mfg. Co., 
Cleveland, where Pratt & Whitney jig 


were be! operated in turning 
out precision-made aircraft parts, work- 
men found it difficult to make accurate 
measurements because of surplus chip 
dust. 

Finally, they drafted into service an- 
other of their own products, an Apex 
vacuum tank cleaner. Now the operator 
presses a button and the chips, dust and 
dirt are sucked into the vacuum cleaner- 
out of the way at once and for all 
Previously, air hoses blew the impedi- 
menta into the jig borers, clogging them 
and making measurements difficult. 

So successful were the vacuum cleaners 
that they were installed elsewhere. Over- 
all work improvement, as a_ result, 
amounted to 8% during a three-month 
trial period. 


It’s true! A welder sent in a use for 
low temperature welding that even our 
research department had overlooked. He 
welded a broken human tooth! 


‘Eutectic W elder” 
Welding Alloys, Inc. 


Homemade Tractor 
by Ervy Nichols, 


Missouri Valley Bridge & Iron Co. 


One of the most useful machines 
around our shipyard is a homemade trac- 
tor that was made in our welding school 
from salvaged material. With it we load 
trucks, rack steel, move arc welders and 
many things that motor cranes were called 
for. It can pick up and tote any load up 
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to 2000 Ib. It has taken the place of a 
motor crane, and has saved 60% in time 
in our part of the yard. 

We had no plans or blueprints—we 
just started building and wound up with 
a tractor 10 ft.*long and 41 in. wide. 
It was built in our shop from scrap 
flanged beams and small plates. The 
scrap steel was cut by acetylene torch and 
arc welded together. Everything was 
fabricated by our employees except the 
motor, two front wheels and transmission. 

The machine is powered by a 3 h.p. 
Wisconsin gasoline engine, with a centri- 
fugal clutch. It is reduced down with 
five V-type pulleys from engine to trans- 
mission, a 32 to 1 ratio. The power hoist 
is built of V-type pulleys off of the trans- 
mission up to the friction clutch. 

The main hoisting drum is driven by 
used fly wheels, with the starting gear 
from a Chevrolet truck. The main drum 
has safety dogs to hold the load. 

The rear wheels are of steel, 3714 in. 
in diam., which are ribbed for traction; 
the front wheels, 20 in. in diam., are of 
solid rubber. 


Work Support Aids Spot Welding 


by W. H. Ray, 
Glenn L. Martin Co. 


An overhead support, similar in con- 
struction to a small crane, has solved one 
of the main limitations of spot welding 
at the Glenn L. Martin Co., Baltimore. 
Traveling on small rollers on an overhead 
track, the support can be moved almost 
effortlessly in any lateral direction. 

It is extremely simple—a_ horizontal 
beam that pivots from a supporting trolley 
on a pin that permits 360° rotation. The 
assembly to be spot welded is suspended 
from this beam by springs attached by 


quick acting clamps, and is counterbal- 
anced for easy handling. 

The device has permitted redesign from 
riveting of parts, such as bomb bay and 
wheel well doors, formerly considered 
impractical for spot welding due to their 
size and weight, to take advantage of the 
more highly productive spot weld equip- 
ment. 


Portable Gratings for Heat Treating 


by Arthur L. Greene, 
Irving Subway Grating Co. 


Parts for vital war machinery were 
formerly loaded onto fixed grates in the 
furnaces of the New England Metallur- 
gical Corp. to be treated at 1050 F. It 
was a tiresome and time-wasting process. 

At length, officials of the New England 
company conferred with those of Irving 


Subway Grating Co. and devised remo 
able steel trays of grating, 36 in. sq. The 
gratings are loaded outside and shove 
into the furnace. While one batch « 
small parts is being treated, another 
being made ready for the furnace. 


We rigged up a blower to fan the en 
of blooms in the aluminum extrusi 
operation. This definitely increases 
ease of handling, saves time as the blo 
cools much faster and permits handl 
even without gloves. 


—William R. Bra 
Vernon Works, Aluminum Co. of Ame 


Fixture for Jominy Tests 


by R. E. Christin, 
Columbus Bolt Works Co. 


Jominy hardenability tests are run io 
our plant to further our check on material 
received from the mills. We built a 
fixture that obtains with speed and ac- 
curacy 1/16-in. increments on Jominy 
hardenability samples. This fixture sets 
in the screw recess of the Rockwell ma- 
chine. One complete revolution of the 
thumb screw is equivalent to 1/16 in. 

The cost of this fixture, labor and ma- 
terial is about $90, well worth the price 
where the amount of testing is consider- 
able. 

Operations needed to make the fixture 
are lathe and layout bench work, grinding 
and heat treatment. The fixture must, of 
course, be made to fit accurately so that 
it will mark off the sixteenths precisely, 
as a Rockwell machine can be a very 
unreliable source for hardness check if 
conditions are the least bit unsuitable. 
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Metal Production 


Blast Furnace Practice, Smelting, Direct Reduction and Electro- 
refining. Open-Hearth, Bessemer, Electric Furnace Melting 
Practice, Equipment and Refractories. Melting and Manufacture 
of Non-Ferrous Metals and Alloys. Soaking Pits and Other Steel- 
Mill and Non-Ferrous Mill Heating Furnaces. Steel and Non- 
Ferrous Rolling, Wire Mill, Pickling and Heavy Forging Practice. 


Foundry Practice 


Melting and Pouring of Gray Iron, Malieable, Steel, Brass and 
Bronze, Aluminum and Magnesium Castings. Molding, Core- 
Making, Gating and Risering, etc. Foundry Furnaces, Refrac- 
tories, Ovens, Molds, Sands, Binders, Auxiliary Equipment and. 
Materials. | 
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Metal-Working and Treating 
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Materials and Engineering Design 


_ Engineering Properties of Metals and Alloys. Resistance to 


Corrosion, Wear, Fatigue, Creep, etc. Engineering Design Prob- 
lems of Specific Industries and Products. Selection of Metals, 
Meial-Forms and Fabricating Methods. Non-Metallics in the 


Metal Industries. Applications of Individual Materials. Con- 
servation and Substitution, 


Testing, Inspection and Control 


Specifications. Physical and Mechanical Property Testing and 
Inspection. Routine Control and Instrumentation. Radiography 
and Magnetic Inspection, Spectro graphic and Photoelastic Analy- 
sis. Corrosion- and Wear-Testing, Examination of Coatings. 
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Pure Oxide Refractories 


Condensed from “Metallurgia”’ 


With the possible exception of a few 
substances, such as nitrides of boron or 
magnesium, refractories for temperatures 
above 1700 C. (3100 F.) are limited to 
refractory oxides, such as alumina, mag- 
nesia, lime, beryllia, thoria, ceria, yttria, 
zirconia, or compounds such as spinels, or 
zircon. 

Lime is comparatively unstable in the 
presence of water and carbon dioxide. The 
oxides possess little or no plasticity, and 
preparation of ware presents considerable 
difficulties. 
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In general, they show mechanical 
strength, physical stability, comparative 
chemical inertness, and electrical resistivity. 
Bricks, tubes, muffles, boats and other 
containers are used in precious metal-melt- 
ing, ceramics, radio, and powder metallurgy. 
Thermocouple insulators and sheaths, py- 
rometers, miscellaneous furnace tubes, and 
laboratory equipment make use of these 
oxides. 

Fused alumina, in a 99.8% pure grade, 
is available in thin-walled ware down to 
1/16 in. thickness. It is usable to 1950 C. 


* 





(3540 F.). Molded, cast or machine-made 
shapes are used for lining high-tempera- 
ture electric or gas-fired furnaces. Recrys- 
tallized alumina of 99.98% purity is 
impermeable, hence suitable for heating 
in vacuum or in operations where con- 
tamination must be avoided. 

Beryllia has been generally available only 
during the past 10 years, while the 99.8% 
pure material has been marketed only dur- 
ing the past seven years. It is usable to 
2400 C. (4350 F.), and possesses good 
chemical stability, but forms fusible slags 
with alumina, magnesia, etc., at high 
temperatures. It is less sensitive than 
alumina to sharp temperature changes, has 
higher thermal conductivity and higher 
electrical resistivity. Beryllia crucibles have 
been used for melting pure beryllium and 
pure platinum. 

While pure magnesia does not melt 
below 2800 C. (5070 F.), this figure is 
considerably lowered by impurities. Fused 
magnesia is employed for miscellaneous 
basic high-frequency induction elements, 
etc., while sintered magnesia is used in 
melting vanadium, molybdenum and tung- 
sten alloys. 

Thoria has the highest melting point of 
all the refractory oxides, about 3000 | 
(5430 F.). It possesses a high coefficie 
of expansion, high density, and high re- 
sistence to basic compounds at high tem- 
peratures. Successful melting of platim 
and iridium in thoria crucibles has be 
claimed. 

Zirconia ware may be used to 2500 
(4530 F.). When pure, it is especia 
sensitive to temperature changes, but + 
addition of small quantities of other oxi: 
reduces this defect without greatly lower 
the refractoriness. Crucibles have b 
used for melting pure chromium and p 
inum, and the material is receiving incr 
ing attention for use in electric induct on 
furnaces. 


> 
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—D. Kirby. Metallargia, Vol. 30, 
June 1944, pp. 65.69. 


Beryllium Production 


Condensed from “Mill and Factory” 


“Beryllium is to copper what carbon is 
to steel”. By addition of as little as 2% 
Be, copper can be given strength, hardness 
and endurance, or can be precipitation- 
hardened to increase its strength six times 
or more, making an alloy of the strength 
and hardness of high grade steel. Beryl- 
lium-copper is non-magnetic, has good 
electrical conductivity, and resists corrosion, 
high temperatures and fatigue. 

The atomic weight of beryllium comes 
forth after hydrogen, helium and lithium. 
It can be made more ductile by the addi- 
tion of titanium or zirconium. It is fo 
in about 30 minerals, of which beryl is 
most common, a beryllium aluminum sili- 


(Continued on page 998) 
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CERIUM 
Additions To 
ALUMINUM and MAGNESIUM 


ALUMINUM: In foundry practice, the addition of 
small (0.3-0.35%) quantities of Cerium’ to 
Aluminum alloys has resulted in improved grain 
refinement, notable increase in tensile strength, 
elongation and hardness. Improvement in casting 
qualities has resulted in marked reduction of 
rejects for cracking, due to alloy properties. A 
comprehensive report is available on request. 


MAGNESIUM Cerium alloy additions of less 
than one-half per cent in conjunction with manga- 
nese are known to refine the grain, increase hot 
strength, hardness and corrosion resistance. 


Metallurgists, production engineers, manufactur- 
ing executives should have a complete file of 


literature on today's applications of Cerium. 


Start your file by writing for our pamphlet, 
"SOME BASIC FACTS ABOUT CERIUM.” 


Now Available 
CERIUM MASTER ALLOYS 


with 


ALUMINUM + CARBON + COPPER «+ GOLD 

IRON + LEAD + MAGNESIUM + MANGANESE 

NICKEL . SILICON . SILVER . TIN 
OTHERS ON REQUEST * 


Gh 110). Wei telilclolge Mer Viloh mmaelilielallil: Mm oe 50% 


Cerium — Balance principally rare earth metals 


The Source for Pacts about C5erium 


CERIUM METALS 
nena men a wmmen, 
522? FIFTH AVENUE 


NEW YORK ]8,N. Y 











cate, identical with emerald and aqua- 
marine. 
Of the three commercial processes for 


* producing beryllium, two fuse the ore at 


1500 C., or heat treat slightly lower. Then 
it is quenched in water and treated with 
sulphuric acid, after which the solution 
of sulphates of beryllium, aluminum and 
iron is separated from the solid silica. 

Now, one process adds ammonium sul- 
phate and the solution is evaporated and 
cooled. Ammonium alum is crystallized 
out, leaving beryllium sulphate solution. 
The latter is furthe: evaporated and the 
crystals of sulphate decomposed into oxide 
in a furnace. 

In the second process, separation of 
beryllium from aluminum is done by con- 
trolling the pH. Through the addition of 
ammonia, soda ash or other basic material, 
aluminum and iron hydroxides precipitate 
before the beryllium. 

A third process renders the ore into a 
reactive state, separating beryllium in one 
step at low temperature. The ore is ground 
wet or dry in a ball mill. It is mixed 
with sodium ferric fluoride, the wet n 
being tamped into briquettes heated 
a tunnel kiln at 750 C. for an hr. Afte 
baking, it is ground in a wet pebble mill; 
then the only soluble part, sodium b 
lium fluoride, is leached out with wat 

The solution is treated with caustic 
beryllium hydroxide precipitating, the 
ter being filtered and washed, the { 
proving a solution of sodium fluoride 
heating the hydroxide cake to 800 
anhydrous oxide results. From the so 


. fluoride, treated with a sulphuric 


neutralizer and a ferric sulphate soli 
sodium ferric fluoride is precipitated. 
precipitate is filtered and the filter 
returned to the early stages of the p 
for mixture with the pulverized bery 

To make beryllium-copper allo 
beryllium oxide, carbon powder and « 
powder (or oxide) are mixed and charged 
into an arc furnace, 25% Cu enteri the 
mix. Larger pieces of copper are added 
periodically, the product being a 
alloy, 4% Be, later reduced by copper to 


my) 
& /O+ 


—Mill & Factory, Vol. 34, Ju 1944, 
pp. 101-102, 204-308 


Segregation in Rimmed Steel 


Condensed from 
“Blast Furnace and Steel Plant’ 


The aim for rimmed steel is to effect a 
maximum negative segregation in the rm 
zone without excessive concentration of un- 
desirable elements at the center of the in- 
got. To do this, the composition of the melt 
may be varied, and furnace and pouring 
practice may be adjusted. 

Carbon and oxygen as carbon monoxide 
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AMIX Zaues the way 


for Greater Production of Top-Quality Steel 


Installation of Ramix in the center section of the flat ina 100-ton open hearth 
furnace. Note that the workmen are ramming the Ramix behind wooden forms. 

















AMIX continues to meet the steel 

industry's pressing need for a hearth 
refractory that can be installed in minimum 
time, for either new construction, furnace 
rebuilds, or major repairs. 


Cold ramming of this high-magnesia 
refractory takes only a few hours, even in 
the largest open hearth furnaces, thus 
eliminating the slow, laborious burning in 
of the many layers of magnesite required in 
previous conventional hearth construction. 
This initial time saving, attributable to the 
use of Ramix, usually makes possible 10 
to 15 or more extra heats of steel from a 
furnace—which means immediately 2000 
to 3000 additional tons, or more, of steel 
tapped for war production needs. 


Another valuable feature of Ramix — 
especially important in this period of 
dependance on inexperienced, untrained 
workers—is that hearths can be rammed by 
common, unskilled labor—under the super- 
vision of Basic Refractories field engineers 
if you wish their assistance. 


A completed Ramix hearth provides a 
clean, smooth, slag-resistant bottom, re- 
quiring a minimum of maintenance and 
repair. Delay time is reduced, furnace 
output per man-hour is increased, steel 
poured is cleaner, and quality is protected 
by Ramix hearths. 


This is the experience of operators of 
more than 175 open- 
hearths,representing §:): (mata 
nearly 20% of basic yee 
open hearth steel 
capacity, and of 160- 
odd electric furnaces 
producing over 80% 
of America’s electric 
steel. When YOU 
need a new hearth, 
use Ramix. 
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BASIC REFRACTORIES, INCORPORATED Gécvedancdt 15, Ohio 
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What they say about Detroit 
Rocking Electric ee 2 


Workmen ane operate t swear if by Detroit — 
Rocking Electric Furnaces. 4 for good reason. 
There are no products of td and since 
melting takes place in a closed chamber, dirt and 
fumes are reduced to a minimum. Easy to oper- 
ate, each heat is poured with the least amount 
of hard work. 


Metallurgists are well sold on Detroit Furnaces. 
Because of their automatic stiring action under non . 
oxidizing conditions ‘and their wecist 

time, temperature and composition, the 
units assure superior metallurgical results. 


Managers of foundries who know them, fully 
appreciate the advantages of Detroit Rocking 
Electric: Furnaces. They insure faster melting, low- 
er metal losses, and less machine-shop scrap. De- 
troit Furnaces melt more pounds per man hour. 
They give a higher Percentage of perfect castings 
of uniform quality. They melt as many as 8 ferrous 
_ or 16 non ferrous heats in. one eight-hour day. 


From every view point, a Detroit Rocking Electric 
Furnace is the outstanding foundry melting unit.: 











* 


DETROIT ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC COMPANY-e¢ BAY CITY, MICHIGAN 
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and dioxide constitute most of the gus 
evolved during rimming. Rimmed steels 
approach the condition of maximum pos- 
sible segregation because of the washing ac- 
tion of the liquid metal as it moves upward 
along the inside surface of the solidified 
metal. 

Liquid movement results from gas evolu- 
tion caused by formation of the oxides of 
carbon. Gas evolution will be much slower 
in the lower portion of the ingot. 

It is evident that in the steels tested 
(0.075 to 0.81% C), oxygen must be the 
controlling factor in gas evolution, which 
will be the case also in higher carbon steels. 
With considerably lower carbon, around 
0.03%, conditions are reversed, hence de- 
termined by the carbon. Manganese affects 
gas evolution much more in the lower part 
of the ingot than near the top. 

The efficiency of washing increases as the 
sulphur decreases. The proportional segre- 
gation of sulphur actually increases as the 
sulphur increases. Several factors tend to 
make positive segregation in the core of the 
rimmed ingot greater than in a semi-killed 
ingot of the same ladle analysis. 

The composition of the melt is an i: 
portant factor in determining the degree 
segregation in rimmed steel. Moreover, t 
concentration of carbon, oxygen and m: 
ganese affect the segregation of all elemer 

The steel temperature and mold cor 
tions, which govern the freezing rate of 
steel in the mold, and the capping pract 
which determines the extent of the rin 
zone, also have an important influence .n 
segregation. Studies emphasize the im; 
tance of taking the bath to as low a carl on 
as practical before tapping to secure a hi -h 
concentration of oxygen. 

Adjustment of combustion and the ¢ 
ing of ore additions are the principal me .as 
of temperature control in the furnac« 
finishing the heat, an addition of spieg 
pig iron a half-hour before tapping ma 
desirable to check the carbon drop m« 
tarily. 


Mold Wall Thickness 


The effect of mold wall thickness i 
of most importance in the solidification sate 
of the core zone, since, in the range of 
commercial mold thicknesses, this factor 
does not affect the freezing rate until the 
heat flow reaches the outer wall of the 
mold. Thus, the freezing rate during 1- 
ification of the rim zone is actually the 
same whether the mold is thin-walled or 
thick-walled. 

A rectangular shape for a mold of given 
area is desirable on account of the shorter 
total time for solidification. It is best that 
the evolution of gas be checked as early as 
possible. This can be accomplished by plac- 
ing a plate or casting on the molten metal 
surface, causing the metal to freeze and 
thereby sealing the ingot. 


A representative capping practice for 4 
slab mold 24 in. wide consists of removing 
the scum from the surface of the molten 
metal when the rim at the top is 4 to 5 im. 


wide, placing a %-in. steel plate over the 
opening, and flooding the top with water. 

Summarizing, the desirable type of seg- 
regation in the rimmed grade of ingot con- 
sists of maximum negative segregation in 
the rim zone and minimum positive segre- 
gation in the core. Finally, the composition 
of the steel with respect to elements that 
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for copper, for tin bronzes. and silicon bronzes 
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. Better Castings ... Increased Output 


a | with Same Equipment ... Same Crew 


ite 
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...are being obtained by foundrymen who 
are using Lithium for ladle treatment... be- 
cause Lithium degasifies and deoxidizes thor- 
oughly, eliminates porosity and gas cavities, 
scavenges slag and oxides, improves fluidity 


and thus often permits lowering pouring- 


temperatures. 


Lithium does its job by combining with 
hydrogen, nitrogen, oxides, sulphides and 
other non-metallic impurities, The com- 
pounds so formed are of non-metallic nature 
and have low specific gravity. They are in- 
soluble in the metal and flux out quickly. 
Thus your castings are improved by Lithium 


but do not retain any appreciable quantity 
And the use of Lithium does not upset your _ of it. 


x normal foundry procedure. A small amount 
te of Lithium, compounded with the same metal 
hat J as your casting, is added to the melt a few Write LITHALOYS CORPORATION, recog- 
Re minutes before pouring — that is all. nized authority on Lithium, for information. 


* * * 


LITHALOYS CORPORATION 


444 MADISON AVENUE, NEW YORK 22, N. Y. 
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Savings are effected through: 


greater densities. 


tion volume requirements. 


ROLLING MILLS 


For rolling strip, rod, wire, ingot and extruded 
rod into rectangles and special shapes, and end 
mills for grading and tube forming operations. 
Catalog Section RM.-: 


SWAGERS, CABLE SWAGERS 
& HYDROFORMERS 


For pointing, forming or attaching fittings to 
bar, cable or tube. Catalog Section SM. 


TURKS HEADS — FRICTION 
AND POWER DRIVES 


With adjustable rolls for drawing wire into 
rectangular and special shapes. Catalog Sec- 


tion TH. 
PRESSES 


Used in piercing, blanking, punching, emboss- 
ing, forming, drawing and riveting work of all 


kinds. Catalog Sections PP and PF. 





<> 
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Metal processing machinery offers economies in the shap- 
ing of many types of production items by forming with 
rolls and dies in place of cutting. 





No waste in scrap, high production rates, semi-skilled 
operators, low maintenance costs of dies, rolls and ma- 
chines. Processed materials have smooth surfaces and 


Recommendations furnished to accomplish your metal 
forming needs. Send prints or samples, and state produc- 


STANDARD MACHINERY COMPANY 
Providence 7, R. I. 
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are not subject to elimination from the ingot 
as reaction products must be held to low 
values, particularly when their segregation 
coefficients are high. 

The desired vigorous motion of the 
metal, which removes rejected impurities 
from the solidifying surface, may be se- 
cured by maintaining a high carbon-oxygen 
product, a rapid freezing rate and a low 
pouring temperature. 


—J. W. Halley & G. L. Plimpton, Jr. Blagg 
Furnace & Steel Plant, Vol, 32, May 1944, 
pp. 539-546, 550; June 1944, pp. 683-688, 


Making Alloy Steels 
to Required Hardenability 


Condensed from a Paper of the 
American Iron and Steel Institute 


In order to accumulate supporting data 
to establish ranges of hardenability com- 
mercially feasible to the steel producer, 
nine steel companies were asked to sample 
and test 26 heats, and the results were 
correlated by a committee. The steels used 
were popular types such as 1340, 2515, 
3312, 4130, 4140, 4150, 4320, 4340, 4620, 
4720, 8620, 8630, 8640, 9260, 9420 and 
9440. 

It has been established that a test bar 
cast at the time of ingot pouring, if p: per 
size and relationship to the mold be ised, 
would be representative of the metal cast 
into regular ingot molds, forged, nor nal- 
ized and machined to similar-sized test ars. 
That is, tests of cast test bars are com- 
parable to results of forged and norma! ized 
specimens. Three types of steel, 10, 


8630 and 9420, were so compared, and 
results with forged specimens were <cter- 
mined for the others. 

Summarizing all the data, it was nd 


that in general the cast tests have a slightly 
lower hardenability than the forged speci- 


mens, but the difference is of minor im- 
portance in most cases. 
To compare positions in the heat, cast 


tests were taken at the time of pouring the 
first, middle and last ingots. It was shown 
that variations are of the order of | to 
144 points Rockwell, and are so minor 
that one cast test could indicate the harden- 
ability of the entire heat of steel. 

In order to find out how closely two 
or more laboratories can check each other 
in hardenability results, samples were sent 
to nine mill laboratories and one consumer 
laboratory. Maximum variations of 5 of 
6 points Rockwell hardness occurred on 
some curves, indicating that every effort 
should be made to standardize testing 
procedures. 

It is fairly well established that harden- 
ability is affected primarily by chemistry 
and the grain size of the test at the tem- 
perature used. The hardenability of the 
steel can then be calculated within reason- 
able limits. It was concluded that Gross- 
man’s factors would be used in all cases 
except those for manganese above 1.50%, 
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foore Rapid Lectromelt Furnaces are 
lt in a wide range of standard sizes 
m 100 tons down.to 25 pounds capacity. 
most all of the Lectromelt furnaces in- 
illed during the past few years have 
en of the top charge type. The top 
harge feature offers many advantages. 
such as greater output due to decreased 
harging time, lower power and refrac- 
tory costs, increased production per man 
hour and many others. Especially large 
pieces of scrap can be charged readily, 
and light fluffy scrap can be charged to 
shell height with a drop bottom bucket. In 
some of the very large sizes—frequently 
arranged for installation on an open- 
hearth platform—a door charge furnace 
may be used with the charging being han- 
dled by an open-hearth charging machine. 


PITTSBURGH 30, PENNSYLVANIA 


OCTOBER, 


1944 












MOORE RAPID 


FURNACES 





A size KT” 
Lectromelt top 
charge furnace with 
roof rotated, ready 
to be charged by 
a drop bottom 
charging bucket 
This is one of the 
heavy, steel mill 
type furnaces. 





» I h- - 
The following tables list some pertinent data on the 
various sizes of Lectromelt Furnace: 
aed MA ; urn 
TABLE I hese larger capacity furnaces are of the hea. te 
mill type and are general); - 
neraily used for ingot producti 


n 























oe Nominal Size Shell Nominal Capacity 

— of Heat Diameter of Substation 
75-100 Tons 20’—0” kvc 

60-75 Tons 19’—0 T3000 tin 

cr onan Tons 18" 0” 12,000-15,000 kva 

ie ain Nee 17° 0" 10,000-12,000 kva 

Mr ye ~ ons 16" 0” 8,750-10,000 kva 

NT -30 Tons 1$'—0” 7,500 - 9,375 kva 

on 5-20 Tons 12’ —4” 7,500 - 9,375 kva 

8-12 Tons 11’—0 6,000 - 7,500 kva 





TABLE II. The Lectromelt furnaces listed in t} 
ally used in foundry work but f 
are used in ingot shops f silk es ak 
n Snops [for pouring billet > In 
moter | k J Oluet size ingots or for 


iis table are gener 
many of these sma! 



























































Lectromelt | Usual Hour] i 
y,| Usual Size Nomi i 
Size ProductionRate| of Heat*’ i ers . 
ont 42 Tons 8-9 Tons 3,000-3,750 kva 
cor : — 5-6 Tons 2,000-2,500 kva 
oF + ons 3! 2-4 Tons 1 ,000-2,000 kva 
St 2 Tons 22-3 Tons ],200-1,500 kva 
os Ton 2 Tons 800-1,000 kva 
a 1,000 Pounds | | Ton 400- 500 kva 
in’ 900 Pounds | 1,000 Pounds 300- 375 kva 
250 Pounds 500 Pounds 200- 250 kva 
*On acid practice or single slag basic practi 
**The furnaces are so constructed that oe ee 
mands, especially larg« heats io Be side 
excess of the “usual” heats listed — 
TABLE Ill. The Lectromelt furnaces list: ' 
tended primarily for laboratory and ¢ ene riment Tl 
furnaces are for operation from a single «wes pen ex 
Lectromelt Laboratory Sizes] Usual Size of Heat | KVA Rating 
V 200-300 Pounds 
$ 100 al 
| vw 100 Pounds 100 rh 
™ 50 Pounds 50 < 
‘ 25 Pounds 37.5 > heh 
1003” 











The ENGELHARD RECORDING PYROMETER 
automatically measures and registers the oper- 
ating temperatures of critical processes, thus 
providing an accurate check on production 
efficiency and helping to eliminate material 
spoilage and rejects. It provides a record which 
is perfectly legible, precise, and unaffected by 
water, dust, fumes, or abuse! 


Records are made by a close succession of 
dots spaced 1, 2, or 4 to the minute. On multi- 
point recorders each record is printed in a dis- 
tinct color, using the full width of the chart. This 
clear-cut picture of your temperature conditions 
may be detached and filed directly, thus sav- 
ing time and avoiding possible errors in tran- 
scription. 

The parts of the Engelhard Recorder are -de- 
signed and built for long service under severe 
conditions — bearings are large and long — 
castings ribbed and rugged — actuating power 
; : is several times greater than is necessary. The : 
es a entire instrument is carefully tested for accu- ae 
Boni racy, timing, insulation, resistance, power, ad- . 

. 3 justment and workmanship. 









Write for descriptive bulletins of 
Engelhard Recording and Indicating Pyrometers 
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when the factors of Crafts and LaMont 
were used. 

Results of comparisons of calculated with 
actual values indicated that the calculated 
hardenabilities are sufficiently close to jus- 
tify their use for the theoretical establish- 
ment of spread bands. Maximum deviations 
in this series of tests were —9 and +6 
points Rockwell. 

It can be said, therefore, that the steel- 
maker apparently can use cast test pieces, 
one or more to a heat, and obtain reliable 
results indicating the average hardenability 
of the heat within reasonable limits of 
error. The method will permit a close 
check in results with the consumer on 
random samples. 


—W. GC. Bischoff. Am. lron & Steel 
Inst. paper, May 25, 1944 meeting. 


Flaking of Open Hearth Steel 


Condensed from “Industrial Heating 


At the recent conference of the National 
Open Hearth Steel Committee of the Am«r- 
ican Institute of Mining & Metallurgical 
Engineers held in Pittsburgh, Pa., th ce 
papers presented before the British |: on 
& Steel Institute were reviewed. 

In the first paper, “The Determination 
of the Solubility of Hydrogen in I:on 
and Iron Alloys,” it was shown that, in 
pure iron, an abrupt change in hydroven 
solubility occurs between 1742 and 1652 
F. With the nickel-iron alloy, this discon- 
tinuity begins on cooling, at 1067 F., and 
continues to 887 F. In nickel steel, dis- 
continuity extends from 1112 F. to 572 F. 

The second paper, “The Formation of 
Hair Line Cracks,” showed: Hair-line cracks 
(or flakes) induced by soaking alloy steels 
in hydrogen, followed by rapid cooling 
through the Ar: point, appear in an an- 
nular zone 3 to 5 mm. below the surface; 
cracks appear only when the quenching 
treatment is followed by an overnight 
aging period, are more pronounced in a 
nickel steel and a_nickel-chrome-molyb- 
denum steel than in a plain carbon steel, 
and are not so induced in sections under 
2 cm. in diam., and form in forged but 
not in as-cast steels; if the steel is cooled 
to just below the Ar: point, no cracking 
occurs; steels quenched in hot oil show 
no subsequent cracking. 

The microscope showed that the cracks 
found were mostly inter-granular, although 
some were trans-crystalline. It was also 
found that if the specimens were rapidly 
heated to 575 F. or higher before sec- 
tioning, white ferritic areas were usually 
formed around the cracks. They disap- 
peared when the specimens were heated for 
two hr. at 1380 F. in vacuo. 

Specimens tempered at 1200 F. showed 
a segregation of carbides in the vicinity 
of the cracks. This was not shown on 
specimens that had previously been soaked 
in vacuo or in nitrogen. 
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A FEW FACTS ABOUT 
CORHART PRODUCTS 


Corhart Electrocast Refractories are 
high-duty products manufactured by 
melting selected and controlled refrac- 
tory batches in electric furnaces, and 
casting the molten material into molds. 
After careful annealing, the finished 
shapes are ready for shipment. Dense, 
high-melting refractories, they are es- 
pecially designed for resistance to cor- 
rosive action. 


PRODUCTS 
CORHART STANDARD ELECTROCAST is a 
high-aluminous refractory. 
CORHART ZED ELECTROCAST is Zirconia- 
bearing. 


CORHART ELECTROPLAST is a high-temper- 
ature plastic refractory made from Standard 
Electrocast which has been ground and crushed, 
Especially designed for ramming. Furnished dry. 


CORHART MORTAR is a high-quality cement 
for laying up Electrocast, clay brick, or any 
luminous refractory. 


CHARACTERISTICS OF 
STANDARD ELECTROCAST 
OROSITY: Less than 0.5%—therefore virtually 

absorption. 


ISION POINT: Cone 38 without any appre- 
ible softening below that point. 


ARDNESS: 8, Mineralogist’s scale. 

ECIFIC GRAVITY: Blocks weigh approxi 
tely 183 Ibs. per cu. ft. 

EFFICIENT OF EXPANSION: 0.000006 
ween room temperature and 900° C. 

ECIFIC HEAT: 0.25 cal. per gm. per °C. at 
y° C. 

{ERMAL CONDUCTIVITY: 25 BTU per sq. 
per hour for gradient of 1°F. per inch. 


)MPOSITION: Standard Electrocast is of an 
minous crystalline nature. 


YRROSION: Because of low porosity and 
verent chemical make-up, Corhart products 
highly resistant to corrosive action. 


APPLICATIONS 


st heat processes present spots where a better 
actory material is needed in order to provide 
valanced unit and reduce the expense of re- 
ited repairs. It is for such places of severe 
vice that we invite inquiries regarding Corhart 
oducts as the fortifying agents to provide the 
fractory “‘balance’’ desired. 


The following is a partial list of applications 
for which Corhart Products are suggested: 


ELECTROLYTIC CELLS — for production of 
Magnesium and other light metals. 

SILICATE OF SODA FURNACES — sidewalls, 
bottoms, and breastwalls. 


HEARTHS AND SMELTERS — for non-ferrous 


metals. 
ALKALI AND BORAX MELTING FURNACES 
~- fast-eroding portions. 


GLASS FURNACES — the entire installation of 
flux walls and bottoms, breastwalls, ports, tuck- 
stones, forehearths, recuperators, etc. 


RECUPERATORS—tile, headers, separators, etc. 
ENAMEL FRIT FURNACES — flux walls and 


bottom. 
BRASS FURNACES — metal contact lining. 


ELECTRIC FURNACES — linings for rocking 
type, and rammed linings of Electroplast for 
this and other types. 


BOILERS — clinker line. 


STOCK SHAPES AND SPECIALS 
Standard and Zed Electrocast are made in stock 
shapes and in many special shapes. The weight 
ot individual pieces may run to 3500 pounds. 
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IF YOU NEED 


A BETTER 
REFRACTORY- 


@ Corhart Electrocast Refractories are high-duty products 


* 











which have proved considerably more effective than con- 
ventional refractories in certain severe services, If your 
processes contain spots where a better refractory is needed 
to provide a balanced unit and to reduce frequent repairs, 
Corhart Electrocast Refractories may possibly be the answer. 
The brief outline at the left gives some of the basic facts 
about our products. Further information will be gladly 


sent you on request. 


Corhart Refractories Company, Incorporated, Sixteenth 


and Lee Streets, Louisville 10, Kentucky. 


“Corhart” is a trade-mark, registered U.S. Patent Office. 
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Conclusions Reached 

The third paper further established the 
hypotheses advanced with the following 
conclusions: 

Hydrogen is the fundamental cause of 
hair-line cracks; it is present as a hydrogen- 
rich constituent formed on rapid cooling 
through the gamma-alpha transformation 
range, breakdown of which releases hydro- 
gen; even at room temperature the cracks 
contain methane as well as hydrogen; the 
influence of composition upon flake sus- 
ceptibility is due to the effect of the alloying 
elements upon the stability of the hydro- 
gen-rich constituent; cracks will not result 
if the breakdown of this constituent can 
be effected at sufficiently high tempera- 
tures. 

A paper was then presented that outlined 
the two schools of thought as to the cause 
of flake formation in steel. In opposition 
to the idea that hydrogen is the funda- 
mental cause, is the idea that it is only 
a contributory factor. It is believed that 
the stresses that accompany the volume 
change in transforming from gamma to 
alpha iron on cooling are the most potenr 
factors. 

It was pointed out that experimenta 
inducement of flakes by application of 
hydrogen under laboratory conditions i 
very different from mill operations. Dis 
ruption stresses in rapidly cooled steel 
could be easily set up by both steep tem 
perature gradiants and volume changes. 

Control of flakes by thermal treatmen: 
after hot working—the use of bury pits— 
was then discussed. The best practica 
cycle is one that gives complete freedor 
from flakes and maximum softening « 
the steel. A typical cycle for SAE 434 
consists of cooling from 77 F. in nin 
hr., holding for seven hr., reheating ¢ 
1275 F. in 18 hr., holding nine hr., ar 
cooling to 1000 F. in ten hr. In over 30( 
heats so treated losses due to flaking we 
less than 0.5%. 

It was concluded that control of flak: 
is a matter of such a suitable cycle a 
the control of the raw materials used 
the melting process with elimination 
as much moisture as possible. 


—B. B. Rosenbaum. Ind. Heating, Vol. 1) 
June, 1944, pp. 932-934, 936, 938, 944 
July, 1944, pp. 1110, 1112, 1114 


Sponge Iron 


Condensed from "Iron and Steel Engineer’ 


, Sponge iron has come to mean almost 
any kind of iron made directly from ore, 
except pig iron made in the blast furnace 
Technically, it is iron reduced to metal 
from oxide without fusion. Except for a 
small amount of iron powder, no sponge 
iron is being produced commercially in this 
country at present. 

The various processes for sponge iron 
fall into three groups: (1) Early high- 
temperature charcoal forge processes, oper- 
ating above 2000 F.; (2) more modern 
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“for 80 years it’s 
been our job to 
‘track down’ 
furnace or pro- 
duction problems involv- 
ing refractories” ...... 


licking them with a Taylor ‘pedigreed’ 
product. For example, Taylor Zircon 
refractories are ‘best of breed’ for alum- 
inum open hearth furnace bottoms and 
side walls to metal line, resulting in 
cleaner metals — more production. In- 
quiries receive immediate attention and 
careful study by Taylor engineers. Write 
for Bulletin 200. 
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Applied like paint 
with a brush or gun 


The highly-glazed surface produced | 


and maintained with Brickseal is the 
secret of its unusual performance with 
any type of refractory. 


Unlike air-set washes, Brickseal con- 
sists of high-fusion clays and metal 
oxides combined in oil. Brickseal is 
applied with brush or gun, and the 
unit may be fired at once. Furnace 
heat burns off the oil and vitrifies the 
clays and metals, forming a highly- 
glazed, air-tight, monolithic coating 
integral with the refractory. At oper- 
ating temperature Brickseal becomes 
semi-plastic so that it cannot crack, 
peel or blister due to sudden tempera- 
ture variations. 


The glazed Brickseal surface reflects 
radiant heat, and is immune to gases, 
acids, alkalis and unignited fuel. It 
fills old cracks and binds loosened 
brickwork. Clinkers and slag may be 
removed without damage to lining. 


Brickseal assures you of longer re- 


_fractory life, reduced maintenance, 


and more production with less fuel, 
all at very little cost. Write for 
Brickseal sample. 


BRICKSEAL 


Rereeae ORY CG. 
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medium temperature reduction processes, 
at 1600 to 2000 F.; and (3) the most 
recent low temperature gaseous reduction 
at below 1500 F., and probably between 
1000 and 1100 F. 

The first type died out during the 19th 


century. Two Swedish processes of the 
second type have been successful. In the 
modern processes using a solid reducing 
agent, the reaction is not between carbon 
and iron oxide, but between carbon mon- 
oxide and iron oxide. 

Gas under pressure would increase the 
rate of reaction, but pressure with carbon 
monoxide would tend to form dioxide 
and carbon. Hence, hydrogen has been 
suggested for the third type of process. 

Hydrogen makes possible operation at 
very low temperature, and so avoids stick- 
ing and sintering. One lb. of hydrogen 
has the reducing power of six lb. of carbon. 
It has never been given much consideration 
in the past because it was considered en- 
tirely too expensive to compete with carbon. 
This is no longer true. 

A plant now being built at the Warren, 
Ohio, plant of Republic Steel Corp. for 
the Defense Plant Corp. utilizes coke 
oven gas as the source of hydrogen in the 
Brassert process for iron ore reduction. 
It is about 50% H. Since only one-sixth 
of the coke-oven gas is utilized in the 
reaction, the plant is designed to operate 
at only one p.s.i. maximum pressure. 


The Process 

The gas from the coke ‘oven plant is 
further desulphurized, heated to 600 to 
700 F. in a heat exchanger by spent gas, 
further heated to 1200 to 1300 F., and 
sent to a Herreshoff furnace. Here the 
hot gas is bubbled up through the fine 
ore on the bottom hearth. The gas zig- 
zags in and out over each hearth, counter- 
current to the ore, which similarly moves 
out and in over each hearth, dropping 
downward at the center and the periphery 


of every other hearth. The total volume | 


of gas handled is roughly equal to that 
in a blast furnace. 

The ore at Warren is expected to be 
an Adirondack magnetite, all minus 10 
mesh, with between 10 and 20% of minus 
200 mesh material. Depth of ore moved 
on the hearths will be about 2 in. It will 
remain in contact with the hot gas from 
8 to 12 hr. Projected capacity is 100 tons 
a day. 

Somewhat more than half of the spent 
gas, after cleaning, is recycled through the 
system, the rest being returned to the steel 
works for use as fuel. 

The Herreshoff furnace itself is the 
largest unit, being about 45 ft. high and 
20 ft. in diameter. Combined volume of 
the heat exchanger and heater is roughly 
one-third that of the furnace. 

For plants using commercially pure 
hydrogen instead of coke-oven gas, very 
high pressures and finely divided ore, say 
60 mesh or finer, can be used. If hydro- 
gen is recycled, bleeding must be resorted 
to in order to eliminate inert gases. About 
20,000 cu. ft. of hydrogen per ton of 
sponge iron are required, instead of the 
theoretical 16,000 cu. ft. If operated at 
450 p.s.i., the reaction would require only 


4 hr. 
—C. F. Ramseyer. Jron & Steel Engr., 
Vol. 21, July 1944, pp. 35-44, 72. 























THE RITE 
PRODUCTS 


are always the right products 


FOR CLEAN 
STEEL 


AND INCREASED PRODUCTION 


LUNKE-RITE — an extremely effective 
exothermic, powdered compound for 
the control of piping in steel ingots 
poured with or without, hot tops; and 
in steel castings. It increases ingot 
yield considerably. The additional heat 
created has a beneficial effect on 
quality of steel by reducing rate of 
cooling in center section of ingot, 
which has been found to prevent in- 
ternal cracks and laminations. This 
fact is especially important for large 
forging ingots.—Also used for fitting 
ladle stopper into nozzle;—os covering 
of nozzle and stopper head, which, as 
several plants claim, eliminate any 
dripping during the pouring;—as cover 
on steel in ladle where duplexing or 
reladling is practiced;—as cover on 
hot metal being transported a distance 
from blast furnaces. 


A grade of LUNKE-RITE for 
every need. 


RITE-MELT CLEANSER — a strong!) 
effective powdered compound, contain 
ing no aluminum, placed on bottom of 
ladle just before tapping heat; or int: 
stream as soon as it begins to flow 
into ladle; preferably on bottom of 
mold, thereby gaining greater advan- 
tage by preventing stool-stickers. 


RITE-SULPHUR REDUCER — put on 
bottom of ladle just before tapping 
heot; or into stream as soon as it be- 
gins to flow into ladle. Reduction ac- 
cording to original content of Sulphur 


CONRAD WOLFF 


Manufacturer—Owner of 
THE RITE-PRODUCTS CO. 
Irvington 11, N. J. 


Additional Products: 


RITE-TONERDE — finest levigated 
alumina. 


GREEN-ROUGE POLISH—levigated 
chromic oxide. 


MILD POLISH—levigated tin oxide. 


SHARP POLISH—levigated cerium 
oxide. 


P. O. BOX 448 NEWARK 1, &. J. 














METALS AND ALLOY$ 




















a> pepe? 


WANAGRNION | 
snoay VW 


better do a little home-work 


Oe a Ob 6 


‘he use of alloys has grown and is growing because 
the properties of metals for war purposes must go far 
beyond former requirements, and because alloying 
materials are now available in ever-increasing 
amounts, and because new metallurgical knowledge 
has improved the efficiency and the economy of 
employing such materials. 

The end of the war will not reverse all this. In 
many quarters, rather, it will intensify competition 
and the urge to improve production at the lowest 
possible cost. 

Molybdenum, Tungsten, and Boron have all been 
important to the war economy and each in its own 
way will be important to the economy of reconversion. 
The Molybdenum Corporation has prepared helpful 
information and advice on the most advanced appli- 
cations of all these three much-discussed elements 


MOLY BDENU 


OCTOBER, 1944 


and the most approved techniques in using them. 
Correspondence is invited. 


AMERICAN Production, American Distribution, 
American Control—Completely Integrated 
Offices: Pittsburgh, New York, Chicago, Detroit, 

Los Angeles, San Francisco, Seattle 

Sales Representatives: Edgar L. Fink, Detroit; H. C 
Donaldson &Co., Los Angeles, San Francisco, Seattle 
Works: Washington, Pa.; York, Pa 

Mines: Questa, N. M.: Yucca, Ariz.; Urad, Colo 


CORPORATION OF AMERICA 


GRANT BUILDING PITTSBURGH, PA. 
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Malleable Cast Iron 


Condensed from “Metallurgia’”’ 


Malleable cast iron may be one of two 
types—whiteheart or blackheart. The for- 
mer, in the “as cast’ condition, is a hard 
and brittle white cast iron, which must be 
subjected to a process of annealing to elim- 
inate the hard iron carbide, It is essential 
that the analysis of the material be carefully 
controlled, particularly carbon and silicon 
contents, since otherwise graphite may form 
in the hard castings, making weak mal- 
leablized pieces. 

A lower silicon content may be desired 
for heavy work, to prevent pregraphitiza- 
tion, while a higher content for light work 
helps in running thin sections. Difficulty 


1010 


in annealing, due to stabilization of the 
iron carbide, may result from too low a 
silicon content. 

Carbon should be kept low in the orig- 
inal mixture, as it always tends to increase 
during melting. Undue reduction of carbon 
tends to impair the free running of the melt. 

Annealing is not strictly the correct term 
to use in connection with malleable cast 
iron. The process is one of lowering carbon 
content of the white iron by oxidizing it 
at the metal surface. Castings are sealed in 
annealing pots with iron ore, and heated 
slowly and evenly. At about 730 C. (1340 


‘ F.) the ferrite starts to take free carbide 





into solution, and the process accelerates 
as the temperature reaches a maximum of 
950 to 1000 C. (1740 to 1830 F.). 

Carbon is being removed from the outer 
layers at this point, and gradually diffuses 
from the center of the work. This contin- 
ues until the oxidizing effect of the ore is 
exhausted. The time required may vary 
from 100 to 200 hr. Remaining carbon is 
still in the combined state. 

Blackheart malleable cast iron, like the 
whiteheart, starts with a hard white cast 
iron. Even more accurate control of carbon 
and silicon is required than for whiteheart, 
carbon ranging from about 2.40 to 2.70%, 
and silicon from 0.70 to 1.10%. A general 
rule is to vary silicon inversely with car- 
bon to control graphitization: 

In annealing for blackheart cast iron, the 
castings are packed in iron boxes or cans 
with an inert material, as black foundry 
sand, loam, pan-scaling or crushed slag. 
Annealing without packing material is pos- 
sible, but increases the danger of distortion. 

During the first stage of annealing, the 
heating and soaking of the castings, graphit- 
ization takes place, and is completed dur- 
ing the second or slow cooling stage. The 
work is heated slowly to about 750 C. 
(1380 F.), when austenite begins to forn 
then to 840 to 880 C. (1540 to 1620 I 
where it is held for 50 to 60 hr. Carbon i 
now deposited as temper carbon. 

Cooling is held slow until 730 to 740 
(1340 to 1360 F.) is reached, during wh 
time carbon is deposited as its solubi 
becomes lower. Slow cooling to 680 
(1260 F.) now precipitates the car! 
remaining in the austenite. From 680 C. 
cooling may be fairly rapid. 


—J. A. Wylde. Metallurgia, Vol. 30, 
July 1944, pp. 123-126, 129. 
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Reclaiming Foundry Sand 


Condensed from “The Iron “Age’’ 


The Cincinnati Milling Machine Co. in 
1939 planned a sand reclamation system 
for its‘new foundry in order to save money, 
dumping space for used sand, storage space 
for new sand, and cut down rail shipments. 

Used core sand drops through an open- 
ing in the core digging room floor to a 
vibrating screen flooded by water sprays. 
The passed material drops into a sump and 
is delivered to the reclamation system, while 
the retained material is delivered to the 
lump crusher. 

The sand in water suspension enters the 
dewatering tank from which the settled 
sand is carried by slow moving flights on 
an incline to a short belt and then dumped 
into an accumulation bin. From the accu- 
mufation bin, the still very wet sand is 
picked. up by a one ton grab bucket and 
dumped into a muller for five min. of 
thorough scrubbing. 

It is discharged from the mullers into 
a hopper, and a moving belt carries it at 


(Continued on page 1014) 
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Manufacturers of Lithium Atmosphere Furnaces 
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OCTOBER, 









































1944 


LITHIUM 


























Ordinarily, 250 immersions in brass is all any thermocouple 
can stand .. . but with METALAST protection, your thermo- 
couple will be as good as new after 500 immersions! When 
the METALAST protection tube is worn out it can be easily 
and economically replaced, and your thermocouple is ready 
to go again. Tests by many of our largest users give average 


reports as follows: 


500 immersions in brass 
100 immersions in copper 


50 immersions in phosphor bronze 


METALAST replaceable protection tubes are drilled in one 
piece, from special high temperature alloy solid stock, without 
welds, seams or forging. Made. exclusively by the Elematic 
Equipment Corporation, they come in two sizes: 6” and 8” 
lengths, 7%” O.D. x4” LD. 
(standard 14” pipe thread). 





ELEMATIC EQUIPMENT 


CORPORATION 
6046 WENTWORTH AVE., CHICAGO 21, ILL. 











a measured rate into the classifiers. As the 
dirty sand passes through the classifier cells, 
the unwanted material is rinsed out and 
the clean sand settles to the bottom. 

The classified sand is discharged into 
a sump and pumped to a continuous cen- 
trifuge to be removed from the water sus- 
pension. Then it is fed into a steam 
heated drum drier by screw conveyor. Con- 
trol of steam pressure in the drier permits 
sand to be completely dried, or dried to 
any desired water content. 

Used dirty water is withdrawn from the 
system at the dewatering tank, classifier 
overflow, and centrifuge machine and passed 
through the water clarifier. The reclaimed 
water is fed into the sump at the core 
digging stations, lump crusher sump, and 
classifier. 

The clarifier also reclaims water from the 
foundry dust suppression system. Reclaimed 
water is handled in a pipe system separate 
from the new water. Sludge from the clari- 
fier is continuously pumped out to a dis- 
posal area. 

Sand reclaimed in this system is used 
as the equivalent of new sand. In a test, 
separate batches of new and reclaimed sand 
were mixed with like amounts of linseed 
oil and water, and tested. Results indicated 
the reclaimed sand to be at least equal to 
new sand, since the dry tensile strengths 
were equivalent, and the permeability of 
the reclaimed sand was higher. 

A second test, using all the ingredients 
usually used in core mixes, was made. 
Again dry strengths and permeability of 
the reclaimed sand were favored by com- 
parison. 

The system has reclaimed 13,500 ton: 
of used sand and used 65,000,000 gal. of 
processed water during one yr. of operation. 


--William Rengering & Walter Horth. Iron Age, 
Vol. 154, July 6, 1944, pp. 68-74 


The Lost Wax Process 


Condensed from 


“The Foundry Trade Journal” 


In the lost wax process, a pattern of 
wood or other material is made true to 
size and shape without taper or loose 
pieces. Over this a quick-setting invest- 
ment, such as plaster of paris, is molded, 
having as many paftings as are necessary 
for the various pieces of the investments 
to be removed without difficulty when 
they have set hard. 

After the pattern is removed, the invest- 
ment is again pieced together and used 
to produce a number of wax patterns. A 
number of these wax patterns are placed 
together with a suitable sprue from each 
joining to a central runner. 

The whole group is then encased with 
a suitable material to form a new mold 
and, after setting, the wax is melted out. 
While still hot, molten metal is run or 
forced into the mold. 

The original pattern is not lost, and 
any number of wax castings may be made. 
Though a ceramic material is generally 
used for the mold, it seems reasonable 
to suppose that sand with a suitable binder, 
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A little molybdenum gives cast 
iron a lot of extra strength and 
foughness. Consult us about 
your requirements. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING a MOLYBDIC OXIDE, BRIQUETTED OR CANNED « 
DATA ON MOLYBDENUM APPLICATIONS. (iam FERROMOLYBDENUMe “CALCIUM MOLYBDATE” 
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such as core gum, could be employed, 
providing the material would dry suffi- 
ciently to cause the investment to set 
sufficiently hard to keep its shape during 
the melting out of the wax pattern and 
the subsequent baking. 

The process is used for small intricate 
castings weighing a few ounces, and it 
is claimed that the casting can be of such 
accuracy that no subsequent machining 
is necessary. Castings in yellow brass and 
various bronzes are readily made, and 
some degree of success has been achieved 
with iron and steel. 


—J. F. Driver. Foundry Trade J. 
Vol. 73, July 6, 1944, p. 186. 















ARE MEETING EVERY EXACTING 
REQUIREMENT 


FURNACES FOR 
ALUMINUM e MAGNESIUM 
AND ALL OTHER 
NON-FERROUS ALLOYS 


BRASS e 


HAVE YOU INVESTIGATED THEM 
FOR YOUR MELTING PROBLEMS? 


The Campbell -Hausfeld Co. 


200-220 MOORE ST. HARRISON, OHIO 
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Centrifugal Casting 


Condensed from “The Foundry” 


Most metals can be cast centrifugally; 
exceptions are high phosphorus non-ferrous 
alloys, which wet the mold and stick badly 
high-leaded alloys with 20% or more P| 
which tend to ‘centrifuge’, alloys that a: 
not suitable to the application withor 
further heat treatment (cast iron in perm 
nent molds), and alloys that are hot shx 
and possibly may crack at high spee 
(thin-walled sections of silicon bron: 
which needs extraordinary control of te: 
perature and metal handling.) 

Metals that can not be rolled or extend: 
satisfactorily may be successfully cast ce: 
trifugally. Composite metal parts, such ; 
a high-chrome steel ring with a lower gra 
backing, are possible by centrifugal castir 

Size and shape are limiting factors 
centrifugal casting. Size is governed 
the capacity of the equipment availa 
and by economics. With regard to shi 
symmetry is mecessary because of h 
stresses developed by unbalanced loads. 

This point, and several others relat 
to design of centrifugal castings, are su 
marized as follows: (1) Counterbalance 
used when necessary to establish diam: 
rical balance in the casting about axes 
rotation; (2) Non-cylindrical or slotted 
bores in uncored openings so far have n 
been cast successfully by the centrifugal 
method; (3) For centrifugal casting of a 
propeller, correct speed of rotation for hut 
could cause force on blade ends to go 
beyond limits of machine, but reduced 
speed would result in parabola formation 
at hub. 

(4) Shrinkage common at center of 
ring blanks with heavy cross-sectional area 
may be offset by adding stock in the bore; 
(5) Non-ferrous castings with vertical bore 
and outlying details at right angles have 
definite limitations because of dross en- 
(6) Castings requiring cored 
openings are apt to crack unless collapsible 
center cores are used to permit contraction. 

(7) Centrifuged method or static pour- 
ing is preferable when it is necessary to 
insert pin cores in the area of the surface 
for bored holes; otherwise metal will wash 
cores away or show flow lines; and (8) 
Spun holes having diameters of less than 
one in. are generally impractical. 

Although the initial costs of centrifugal 
casting may be higher than those for static 
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STAND UP AND TAKE IT! ee 


federated lead-base alloys, particularly adapted for the heavy machinery em- WHITE METAL ALLOYS 
; 4 . . . ae ; * 99 PRODUCED BY FEDERATED 
ployed in the logging and timber industry, are able to “stand up and take it 
in today’s continuous logging service. In fact, wherever wheels turn there is ALUMINUM 
ry likely a Federated lead base bearing alloy that will do the job. They offer ime 
these advantages: : DIE CAST ALLOYS 


‘ n 4 ‘ 4 SOLDER 
& a comparable to tin-base 4. Resist fatigue at high temperatures BABBITT 
alloys 


5. Highly stabl TYPE METAL 
2. A method of application which jue oh aR 


6c % | ZINC DUST 
: >». Cost 75% less 

preveass loose bearings ; i ; ; All of these in standard spec- 
3. Easily lubricated 7. Available without priority ifications. Special alloys to 


; : your order. 
Order through your jobber or from the Federated office nearest you. 
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casting, the differentiab-is frequently over- 
balanced by the following advantages: (1) 
High quality of theicasting, (2) greater 
yield, (3) savings in machining costs, (4) 
limited equipment need, and (5) maximum 
production with limited space. 


~—John Putchinski. Foundry, Vol. 72, 
Aug. 1944, pp. 84, 190, 192, 194. 


Microshrinkage in kight Alloys 
Condensed from “Light.Metal Age” 


Microshrinkage occurs in magnesium-base 
alloys, certain aluminum-base alloys, and 
some copper-base alloys. Microshrinkage 
consists of microscopic, more or less con- 
necting cavities that form during the period 
when solidification shrinkage takes place. 
These voids are located at positions remote 
fromm the riser where the solidification of 
intervening metal reaches the mushy stage 
and will not allow the passage of molten 
feed metal to compensate for the shrinkage. 

The severity of microshrinkage is in- 
creased by (1) low temperature gradients 
between the point of initial solidification 
and the riser, (2) a wide solidification 
range of the alloy being cast, and (3) small 
amounts of eutectic liquid being formed. 

Microshrinkage can be minimized by 
proper design of the part, by the intelligent 
use of chills, by the proper application of! 
gates and risers, and by altering the com 
position of the alloy if such a change 
permissible. 

Casting stresses and gas in the melt ar« 
stated to be possible causes of microshrink- 
age. Casting stresses should be discounted 
but dissolved gas may accentuate micro 
shrinkage. 


—L. W. Eastwood. Light Metal Age, 
Vol. 2, May 1944, pp. 12-14 


Heat Treating Steel Castings 


Condensed from “Foundry Trade Journal! 


At the time when it was decided 
adopt the carbon-manganese steel, the sta: 
dard heat-treatment for low carbon ste« 
castings was a simple normalizing treat 
ment of 4 hr. at 900 to 940 C., cooled i: 
air, the castings being treated in bogie-typ: 
furnace fired with pulverized fuel. Ultima: 
stress showed a fairly consistent increas« 
with rising carbon and manganese content, 
the former being much more potent. 

Yield point is relatively stable in the 
lower ranges, but begins to increase sharply 
in the regions of 0.27 C with 1.55% Mn 
and 0.25 C with 1.65% Mn. In this region 
air-hardening tendencies begin to develop 

Elongation showed a steady decrease with 
rising carbon and manganese, the decline 
being more marked above 0.25% C. The 
compositional limits finally adopted are given 
in a carbon-manganese chart. 

Heats with analysis falling within these 
limits can normally be expected to giv« 
satisfactory test results after standard heat- 
treatment. Heats low in carbon and/or 
manganese were dealt with in two ways. 
Those slightly below the desired standard 
can sometimes be sufficiently improved by 
full air cooling instead of the normal bogie 
cooling. This was effected by pulling the 
castings from the furnace and placing them 
on the floor to cool separately. This gave 
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Number 5 of a Series: “Looking at the 5 essential things you never see in electrodes” 





Dictators first electric steel furnace—of four tons ca- 
pacity*—did look like the limit in size. It used “National 

Carbon” electrodes. Electrodes for larger furnaces were 
impossible.” 

Today’s most spectacular descendant of this early won- 
ler yields an even 100 tons of electric steel from each 
harge. “National Carbon” electrodes serve it! 

Spurring this evolution was something we call customer 
ervice...a policy of knowing and meeting our custom- 
rs’ needs. It covers many things, from prompt filling of 
\rders to service within your plant. It keeps a steady eye 


Installed at Halcomb Works, Crucible Steel 
Company of America, in 1906. 





No. 7 Furnace, Timken Roller Bearing Company, 
Steel and Tube Division, Canton, Obio. 





The registered trade-marks. “National” and 
“Acheson” and the “National” and “Acheson” 
Seals distinguish products of National Carbon 
Company, Inc. 
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on your industry’s progress, in a constant effort to pro- 
vide electrodes that meet every new performance demand. 

It has helped to give you “National’’ and “Acheson’”’ 
electrodes at lower cost per ton of steel. It has helped 
increase electrode strength and current capacity . . . pac- 
ing the ever-larger furnaces. 

But customer service is just one of the “ five essential 
things you ever see in electrodes.” They’re all well worth 
remembering: Customer service, raw materials selection, 
manufacturing experience, manufacturing control, and 
continuing research. We welcome your inquiries. 
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New EDITION 
of “the Foundryman’s Bible” ! 
IMPORTANT INFORMATION on 


Better Castings 
and 
New Alloys 





On 





teguest 


The biggest and best “FACTS FOR FOUNDRYMEN” 
we have ever produced is now ready for distribution. 
This up-to-the-minute book contains the answers to hun- 
dreds of questions that buyers of castings will ask foun- 
drymen now and in the peacetime future. . . It includes 
vital data on heat treatment, composition, and proper- 

ties of aluminum; on the improvement of gray iron 

with copper; on melting points, S.A.E. specifications, 


etc., as well as 20 tables of alloy ratios and mixtures. 


PLEASE NOTE! 
Because of wartime restrictions, this edition 
is limited to 8000 copies and will be mailed 
only upon request to foundrymen in the 


United States. Write for your free copy today. 











NIAGARA FALLS SMELTING 
AND REFINING CORPORATION 


Buffalo 17, New York 
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between 0.5 and 1.0 tons p.s.i. gain in 
yield point at a slight sacrifice to elongation. 

Heats appreciably below the desired lim- 
its were salvaged by water-quenching and 
tempering. Heats slightly above the desired 
limits were sometimes sufficiently improved 
in ductility by tempering after normalizing. 

Results from this method are somewhat 
unreliable, high manganese with fairly high 
carbon content frequently giving very poor 
elongation values. Most of these heats were 
brought within specification by water- 
quenching and tempering. 

A factor of great importance is the tem- 
perature to which the castings are allowed 
to cool before removal from the quench. 
Two bars were heated for 4 hr. at 900 to 
920 C., one being quenched in cold water 
until cold (15 C.) and the other quenched 
for 30 to 40 sec. and then removed at a 
temperature between 250 to 350 C. After 
allowing the latter to cool in an air to 
about 100 C., both bars were placed in a 
furnace at a tempering temperature of 550 
to 600 C. and tempered for 3 hr. 

The bars removed warm from the quench 
give somewhat better physical properties in 
all respects than those fully quenched. It 
seems that the greater internal stresses set 
up by the full quench have a detrimental! 
effect even after tempering. 

For the test-pieces quenched from 910 C 
in cold water (15 C.), the yield point an 
ultimate stress fall steadily with increasin; 
temperature, while elongation and reduc 
tion of area show a corresponding increase 
Contrary to expectations, the impact valuc 
also declines in the range of 550 to 65( 
C. This might be due to the progressiv< 
coalescence and coarsening of the structur« 

Excellent properties can be obtained ove 
a wide range. If high strength is the mai 
object, it can be obtained by temperin 
at a lower temperature, such as 450 C 
where ductility is still at a high level. 

In practice, it would probably be bett 
to choose a composition permitting the us 
of higher temperatures, as higher tempe: 
atures give exceptionally good ductility an 
more complete stress relief while retainin 
a yield point still considerably above th 
given by normalizing. 

Carbon-manganese steel is sometimes a 
cused of temper brittleness. In all casting: 
of normal section, air cooling after tem- 
pering is sufficiently rapid to prevent any 
embrittlement. For the same carbon and 
manganese content, converter steel has a 
higher yield point and a higher ultimate 
stress than basic electric steel. 

The yield ratio is lower. Elongation and 
ductility in general are poor and less con- 
sistent. This is often attributed to grain 
boundary inclusions, due to unsuitable de- 
oxidation procedure, but unsatisfactory elon- 
gation sometimes occurs with random 
distribution of inclusions. More drastic 
heat-treatment is necessary to refine the 
structpre. 

Impact values are generally lower and 
more variable. The greater resistance to 
breaking down necessitates a higher tem- 
perature (940 to 960 C.) amd leads to 
some coarsening of grain. It is mecessary to 
employ double normalizing from 950 and 
850 C. to obtain results comparable with 
the single normalizing treatment used for 


the basic electric steel. 


—T. W. Ruffle. Foundry Trade J., Vol. 73, 
July 13, 1944, pp. 215-220. 
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Compactness, fuel economy, production effi- 
ciency and construction, with promise of above 
average service years, are certain to be leading 
requisites of metal melting equipment when the 
good old American custom of competition re- 
turns. These requisites can only be made reali- 
ties through experience carefully blended with 
engineering ingenuity and facts. Fisher's scien- 
tific pioneering of melting equipment for every 
branch of the light metal field, for many years 
is evident in the “HNP” Furnace illustrated. 
The “HNP” is designed to fully satisfy the prac- 


5519 N. WOLCOTT AVENUE, 


OCTOBER, 1944 


Fisher Hydraulic Nose Pour Furnace, 
Gas or Oil Fired. Capacities up to 
3000 lbs., aluminum—1800 lbs., brass. 


tices that have been so decidedly changed in 
the past few years, embodying the advantages 
of compactness, fuel economy, production effi- 
ciency and rugged construction. This type fur- 
nace is widely used for melt-down, for hot 
charging other furnaces, for permanent mold 
and die casting work, as well as regular melt- 
ing. Consult Fisher R 
. nae equest Bulletin 
for a scientific an- 4550 showing 
swer to any and all complete 





metal melting re- nee hee 
. ine in 
quirements. brief. 
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Heat Treating Furnaces 


Condensed from a Panel Discussion, 
American Society of Mechanical Engineers 


[The A.S.M.E. recently held a panel 
meeting im Pittsburgh on “Industrial Fur- 
naces,” at which 22 papers were presented 
on various aspects of furnace design and 
application. This digest is a condensation 
of the official summary of the meeting pre- 
pared by Professor H. C. Hottel of the 
Massachusetts Institute of Technology.—T he 
Editors.) 

Induction heating has contributed to 
furnaces in that it offers a possibility of 
eliminating them. In induction heating, 
the work is simply surrounded by the cur- 
rent-carrying conductors so as to produce 
a desired heat pattern. By correctly con- 
trolling the kilowatt input per sq. in. of 
surface, it is possible to heat so rapidly 
that scaling and oxidation will be negli- 
gible. 

When controlled atmospheres are used 
in furnaces, the load-carrying properties 
of the insulating firebrick may be affected. 
Reducing atmospheres seemed to cause 
greatest change, and the carbon dioxide 
content appeared to be responsible. 

High-temperature forced convection heat- 
ing has brought such engineering problems 
as circulating fans doubled in size, reten- 
tion of furnace component alignment at 
high heat, protection of refractories against 
erosion by hot rapidly circulating gases, 
and water cooling of shafts and bearines. 

Special furnace atmospheres have m-de 
possible bright gas quenching, recarb. ri- 
zation of decarburized work, clean forgi:ig, 
and gas pickling. 

Heat enduring chrome-nickel alloys ‘or 
furnaces include 65 Ni, 17% Cr, tor 
carburizing boxes and retorts; 35 Ni, 1°% 
Cr, for furnace construction where 
bustion products do not contain subs:an- 
tial amounts of sulphur, and 25 Cr, | 
Ni, the least expensive and showing 30% 
greater hot strength than the 35-15 al!oy. 


Four Automatic Operations 


A single completely automatic unit is 
now doing four operations on a tank 
part—copper brazing at 2025 F., partial 
cooling to 1100 F., reheating to 1550 F. 
then oil quenching. 

Induction heating, with its automatic 
regulation of power and split-second con- 
trol, makes possible the production of 
locally hardened objects with the desired 
depth and degree of hardness and lack 
of distortion and of scaling. Gas heat is 
also controlled, directed, and patterned in 
furnaces a fraction of former size by 
means of completely burning gas-air pre- 
mixtures at high rates. 

The factor of rate of transfer of heat 
in relation to the composition and geom- 
etry of the work should help to determine 
the rate at which heat should be trans- 
ferred, rather than that at which it can 
be transferred. 

Electric arc melting furnaces have shown 
a number of improvements recently, in- 
cluding the following: Life of roof rings 
and top courses of sidewalls improved by 
insertions of water-cooling pipes; use 


(Continued on page 1026) 
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Sets a new high standard in radio- 

frequency induction heating. A 20 
THE ELECTRONIC K.W. unit for hardening, brazing, 

annealing or heating small parts. . 


TOC CO MAC HINE for hardening sharp contours such as 


cutting edges . . . for shallow surface- 
hardening. Advantages: 


CWVo 


FASTER. Only electronic tube type induction heating unit with two work 
stations which can be set up for different jobs simultaneously for opera- 
tion at same or different frequencies. 
ie 
a c 


A PACKAGED UNIT. Completely self-contained in all metal cabinet. 
Floor area only 4’ 9” x 4’ 3’’. All sub-assemblies are easily accessible. 


RUGGED PRODUCTION MACHINE. Power tubes and contactors are 
shock-mounted. Fully protected. No radio-frequency radiation. No high 
voltage hazards. 


N 


any 


——- 
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The Hardinge Conical Mill 
with 
Reversed-Current Air Classifier 

















Following is a brief description of the unit. 


For complete details write for Bulletin 13-D. 


Material fed to mill by Constant Weight Feeder. 

Finished material removed from mill as soon as produced. 
Separation as fine as 99.9% minus 325 mesh. 

Oversize returned to feed end of mill. 

Product discharged at any elevation—no elevator required. 

Fan returns clean air to mill. 

Small amount of air and vapor vented. 

“Electric Ear” Sound Control unit maintains maximum capacity. 





COMPANY, INCORPORATED = YORK, PENNSYLVANIA 
NEW YORK, CHICAGO, SAN FRANCISCO, TORONTO 

















larger roof rings has increased life; use 
of a new water-cooled electrode cooling 
gland; hydraulic control of electrodes; 
use of rotary-type automatic regulators, 
and standardization upon the top charge 
type of furnace. 

A recent outstanding development is 
the use of the electrode furnace with the 
salt bath heated in a ceramic pot. The 
ceramic pot permits maintaining the bath 
free from iron oxide, while the use of 
electrodes permits generation of heat in 
the bath. 


Scaling Reduced by Control 


It is possible, in billet-heating furnaces 
having the best possible control of com- 
bustion, to reduce the amount of scaling 
and depth of decarburization to one-half 
that in furnaces having no control. 

Separately prepared furnace atmospheres 
are rapidly expanding in use in industrial 
heating furnaces and metallurgical processes. 

Use of suitable refractory pots for neu- 
tral hardening has, more than any other 
single factor, permitted expanded use of 
salt baths. Metallic pots are still preferred 
for cyanide and nitrate baths. 

About 75% of the total heat absorbed 
by steel billets in normal heating opera- 
tions enters in the first half, or cold half, 
of the furnace. 

By use of cooling air from the dis- 
charge end of an enamelware kiln 
combustion of fuel gas, fuel savings ave: 
aging 20% have been made. The prin- 
cipal is used in kiln firing from 1400 to 
3100 F. 

Carbo-nitriding, in which both carbon 
and nitrogen are imparted to ferrous pieces 
by a gaseous atmosphere, can duplicate 
the usual cyanide case, or can be used to 
confer air-hardening properties on the 
case in carbon or low-alloy steels. 

By rematching the generator in a high 
frequency induction furnace to the low 
power absorption of the metal above the 
point of loss of magnetism, the rate of 
power absorption can be made constant, 
and higher temperatures reached in a 
shorter time and with a smaller unit than 
would be possible otherwise. 


—Am. Soc. Mech. Engrs., panel 
discussion, June 19, 1944. 


line Plating as a Draw Lubricant 


Condensed from “Monthly Review,” 
American Electroplaters’ Society 


A soft ductile plate must be used as a 
“lubricant” in the deep drawing and ironing 
of steel. Several plates have the desired 
properties, but the most economical was 
found to be zinc. A standard cyanide zinc 
bath will give a suitable plate, but this 
type bath with certain modifications will 
give a more ductile plate that is better 
suited to drawing and ironing applications. 

The thickness applied must be carefully 
controlled because of the close tolerances 
between the dies and punches. The GE. 


Gage and the Magna-Gage provide con-, 


venient tools for this purpose. 

Cieaning before plating involves several 
operations. Where oil or drawing com- 
pounds are used in earlier operations, the 
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\V7HEN Ferrisul (anhydrous ferric 
sulfate) is specified for a metal 
kling or etching job, there are always 

» good reasons: 


. Ferrisul has demonstrated that it can 
handle that particular job well and at a 
saving in total finishing costs. 


2. Ferrisul is safe and easy to store and 
handle... easy to add to the pickling bath 
when a few simple rules are followed. 


SAFE TO HANDLE— Unlike many of the 
nicals used in metal finishing, Fer- 
| is a dry, granular material which 

not burn the skin and there is no 
e danger from its dust than from 

of any common, dry material. Of 
ticular importance to comfort and 
ety, Ferrisul pickling solutions do 
not form fumes. 


Qegeo te 


EASY TO STORE — No expensive storage 
or handling facilities are necessary with 
Ferrisul. As long as it is kept in a dry, 
steel or concrete bin, it will not freeze 
in winter or melt and cake in summer. 
[t does not harden in storage bins or 
clog equipment. It may be handled on 
any standard type of conveyor system. 


As for the simple directions for add- 
ing Ferrisul to a pickling solution, here 
they are: 


HOW TO DISSOLVE—For best results, 


Ferrisul should be dissolved in water in 
a separate tank or pot equipped with 
an agitator and the solution then added 
to the pickling solution. 


1. First add water to the mixing pot. 
2. Start the agitator. 
3. Add Ferrisul slowly. 


4. Continue to stir the mixture until it 
becomes dark brown when it is ready 
for use. 


Twice as much water by weight as 
Ferrisul should be used. Since Ferrisul 
is an anhydrous product which forms 
heat as it dissolves in water, the mix- 
ture may boil over the sides of the dis- 
solving pot if a lower proportion of 
water to Ferrisul is used. For the same 
reason, water at about room tempera- 
ture (70° F.) or colder is recommended. 
If warm or hot water must be used, the 
proportion of water.to Ferrisul should 
be increased. 


AGITATION IMPORTANT— It is impor- 
tant to follow the dissolving steps in the 
order outlined and to provide good 
mechanical agitation in the dissolving 
pot, because part way through its 
hydration process, Ferrisul becomes 
gummy and the individual particles 
will gather into a hard mass unless they 
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are kept separate by vigorous stirring. 

Any good mechanical agitator will 
serve if its shaft is long enough and it is 
properly placed to provide complete 
agitation in all parts of the dissolv- 
ing pot. 


EQUIPMENT—Since Ferrisul solutions, 
both diluted and concentrated, are cor 
rosive to ordinary metals, all equip- 
ment in contact with them should be 
corrosion resistant. 





Although it is usually more satisfac 
tory to dissolve Ferrisul in a separate 
tank and add it to the pickling bath as 
about a 30% solution, Ferrisul can be 
added directly if (1) the pickling tank 
is small, (2) the pickling solution is over 
160° F., and (3) good agitation can be 
provided in the pickling tank while the 
Ferrisul is added and for about five 
minutes afterwards. 


For full details on using Ferrisul and 
how it helps to remove ail scale from a 
wide range of metals with little or no 
attack on the base metal, write or wire: 
MONSANTO CHEMICAL COMPANY, 
Merrimac Division, Everett Station, 
Boston 49, Massachusetts. 








SERVING INDUSTRY,..WHICH SERVES MANKIND 
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AIHIIX CAR TYPE FURNACES 
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The illustration at the top shows a battery of MAHR direct fired car 
type annealing furnaces that have been in heavy operation continuously 
for many years. At the left, below, is a recirculating car type stress relief 
furnace used in a Midwestern war plant for stress relieving castings and 
weldments. The car type at the right is used for carburizing heavy plate. 


No matter what your heat treating need is, MAHR can help you 
equip for it efficiently and economically. For over thirty years, 
the making of heat processing units of all kinds dnd types has 
been our sole business. That knowledge and experience is at 
your disposal. Our engineers will gladly consult with you and 
offer their recommendations. 


Of course, we build all types of furnaces for every kind of heat 
treating in electric, gas, or oil firing, and either direct fired or 
recirculating as your needs may require. 


>» WRITE OR WIRE FOR FULL INFORMATION 


There’s a MAHR sales representative and engineer near you who is thoroughly 
qualified and anxious to give you complete information and offer individual 
suggestions to meet your needs. Write or wire today. 


MAHR MANUFACTURING CO. 


DIVISION OF DIAMOND IRON WORKS, INC., 1701 N. 2nd ST., MINNEAPOLIS 11, MINN. 
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work is vapor degreased and then annealed 
to relieve drawing stresses. After annealing, 
the work is quenched and pickled in an 
automatic pickler to remove annealing scale. 

The iron and acid content of the pickle 
are closely controlled, and an inhibitor is 
used. To prevent rusting after pickling, a 
tri-sodium phosphate dip is used. The work 
then passes through an anodic cleaner, an 
alkaline rinse, a water rinse, a sulfuric acid 
rinse, two neutralizing rinses, a sodium 
cyanide rinse, and then passes into the 
plating bath. 

In this installation, insoluble anodes are 
used for inside plating, necessitating fre- 
quent replenishment of the zinc content of 
the bath. Replenishing solution is purified 
im a separate tank by the addition of sodium 
sulfide. The purified solution is then filtered 
into the plating bath. 

The bath is thoroughly agitated and con- 
tinuously filtered at a rate that gives a 
complete turn-over of the bath every eight 
hours. 

After the work is plated, rinsed and ho: 
air dried, it is given a coat of molten soa 
again hot air dried, and started throug! 
the remainder of the ironing and drawing 
operations. 

Following final drawing, the work 
passed on a conveyor through spray clea 
ing, Cronaking, and rinsing operations. 


Harold A. Shepard Mo. Re 
Electroplaters’ Soc., Vo 
) 1944, pp. 613-4 


Annealing Steel Castings 


Condensed from 
“Archiv Eisenhiittenwesen” 


Investigations of castings from differs 
melts with little chromium and chromivu: 
molybdenum showed that a compiet 
transformed structure and good mechani 
properties can be obtained with adequ 
duration of annealing very close below 
above the GOS line. A pronounced eff 
of a very definite annealing temperatu: 
could not be established. 

Elongation and reduction of area shov 
in general, better values at or slightly abov« 
GOS. Chromium or chromium and molyb- 
denum produced an improvement only in 
converter melts for notch-impact toughnes 
and mechanical strength. 

Notch-impact toughness, elastic limit and 
tensile strength are lower after cooling in 
the furnace than in air. Elongation and re 
duction of area did not show a difference fo: 
these two cooling methods. 


4. Evers & E. Piwowarsky. Arch. Etsenhiitter 
Vol. 17, July/Aug. 1943, pp. 35 


Forging in Mass Production 


Condensed from “Western Metals” 


A forging is a piece of metal that has 
been heated to render it plastic, and was 
then subjected to mechanical working, 
thus changing its shape. Forgings of the 
highest possible quality must be produced 
at a cost such that the widest possible 
market can be covered competitively. 
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irth-Sterling, long specialists in making steels for 
hop tooling, early recognized the possibilities of 
arbides as a means of extending the improvement 
n shop practice brought about by the super high- 
speed steel—CIRCLE C. But, there is a place 
for both... 


Where the highest speeds are obtainable or ma- 
terials are hardest, FIRTHITE is the “last word” 
in a cutting material. It is used at speeds up to 
ten times those possible with high-speed steels. 
Where speeds above average are permissible or 
materials are ‘“‘on the hard side,’ CIRCLE C will 
cut at least 25% faster than ordinary grades of 
high-speed steel. Send for descriptive literature 
on these remarkable materials. 





Circle C 


SUPER HIGH-SPEED 
= Se 


For instance: 


FIRTHITE removes 730 


pounds of gray-iron cast- 
ing metal per hour instead 
of 180 pounds; 


drills a gun barrel in 23 
minutes instead of 1 hour; 


enables milling-cutters to 
run at 1,000 feet per 
minute instead of 100 
feet with previous ma- 
terials. 





Firth Stesliag Steel Company 


1944 





Tuene ARE PLACES FOR BOTH... 


For instance: 


CIRCLE C machines hard 
die blocks in 28 hours 
instead of 42 hours . . 

doubling production be- 
tween grinds — versus 
regular high-speed steel; 


turns two to ten times 
more pieces of heat- 
treated alloy steel between 
grinds than other high- 
speed steels. 
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CONTROLLED ATMOSPHERE FURNACE 
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This Morrison Hydraulic Pusher 
Type Electric Furnace is com- 
pletely automatic. The work is 
placed in alloy trays on the charg- 
ing table, from there on each step 
is automatically handled through 
the hardening furnace, quench 
tank, washing machine, draw 
furnace and finally discharged. 






eee 


All operations are performed Gusealh tick Wedidene Gnd Delage waike 


hydraulically and controlled by 
one central electric control panel 
containing all timers, contactors, 
etc. Hardening furnace operates 
at 1750°F. with the draw fur- 
nace operating at 1400°F. maxi- 


mum. 


Let Morrison engineers help you 
with your heat treating problems. 


See us at the Metal Congress 
Booth 404 


Hydraulic Pusher charging table 


MORRISON EN 


GINEERING CORPORATION 
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Equipment used 
includes: (1) Open frame hammers; (2) 
drop hammers; (3) steam and hydraulic 


to shape the metals 


presses; (4) motor driven presses, such 
as eccentric shaft, toggle, and percussion; 
and (5) forging rolls. Chemistry, the deep 
acid etch test, and magnetic examination 
are used for the inspection of bars and 
billets. 

Batch furnaces are usually used in job- 
bing forging shops because of their flex- 
ibility. Larger shops, such as crankshaft 
makers, use continuous mechanized equip- 
ment. Control of heating is emphasized 
to avoid excessive surface decarburization, 
burning and internal rupture. 

Proper die design enters materially into 
the economics of forging costs. Principal 
factors that govern and control both die 
life and the rate of production are: (1) 
Type of material; (2) sizes of hammers 
available; (3) weight of the piece; (4) 
forging temperature; and (5) shape of 
the part, which would include such design 
factors as drafts, radii of corners, fillets 
etc. 

Increase in carbon content of the forged 
material adversely affects die life. Usin; 
SAE 1020 as a basis of comparison, 0.30° 


C steel reduces die life 5%, 0.40% < 
about 7%, 0.50% C about 14%, 0.80: 


C about 35%, molybdenum steels wit 
0.30% C about 24%, and molybdenu 
steel with 0.50% C about 28%. 

Chrome-nickel and  chrome-vanadiun 
steels are even more severe on dies an 
reduce the expected die life 37% for 0.30‘ 
C and 41% for 0.50% C steels of thes: 
analysis. Stainless steels, such as 18-! 
indicate an expected die life of only 30 
to 35% of that experienced with SA 
1020 steels. 

While it is possible to make forgin 
of practically any design and dimension 
tolerance, unusual limitations increase t! 
costs of production. Close cooperation 
the forging designer, the machinist and th 
forge shop are needed to produce ide 
results. 


W. A. De Ridder. Western Meta 


Vol. 2, July 1944, pp. 7-1 


Welded Ships Without Distortion 


Condensed from “The Welding Engineer 


A fundamental difference between rivet 
ing and welding is that a_ negligibl 
expansion occurs on riveting, but an ap 
preciable shrinkage on welding. The locked 
up stresses resulting from the shrinkag 
of the welded joints on cooling can cause 
fractures. Therefore, the order and method 
of welding must be such as to minimize 
locked-up stresses. 
seven rules to be observed 
for minimum locked-up stresses: (1) Allow 
for weld shrinkage in lofting. The tem 
plates should be expanded and _ excess 
material left where necessary; (2) erect 
and weld so as to allow shrinkage toward 
the point of welding; (3) when welding 
a rigid unit, start in the center and weld 
toward the free edges; (4) weld the 
junctures of the framing before the fram- 
ing is welded to the plating; (5) no 
member should be welded to another 


METALS AND ALLOYS 








aE 


ee 











RENEE 





ARMS TRONG’S 





Since 1937 this continuous special-atmosphere roller- 
hearth furnace has been in constant service. It is lined 
with Armstrong's Insulating Fire Brick. Its makers, the Elec- 
tric Furnace Company of Salem, Ohio, report that the insu- 


lation has required ‘‘no maintenance work or expense." 
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Sven years’ continuous service in one 
furnace, six in another—without maintenance 
work or expense—shows that Armstrong’s Insu- 
lating Refractories can be depended upon to 
give trouble-free service in special atmosphere 
furnaces. This record is typical of the efficient 
uninterrupted service delivered by Armstrong's 
Insulating Refractories in thousands of installa- 
tions—of all types—in the past thirty years. 

All five types of Armstrong’s Insulating Fire 
Brick (for temperatures from 1600° to 2600‘ 
F.) are engineered for dependability. They all 
have high insulating efficiency, great crushing 
strength (hot and cold), high resistance to spall- 
ing, uniformity, low heat storage. And all are 
light in weight. 
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INSULATING 





Since 1938 the Armstrong's Insulating Fire Brick lin- 
ing of this EF furnace has been in faithful, uninter- 
rupted service. This is a continuous, short cycle spe- 
cial-atmosphere furnace for malleableizing castings. 


Drawing on their broad background of prac- 
tical experience, Armstrong’s engineers will be 
glad to help you solve your furnace problems 
by recommending the right brick, cement, and 
method of application. 





Write to Armstrong 
Cork Company, Insu- 
lating Refractories 
Dept., 5510 
Concord St., 


Visit the Armstrong 
Exhibit at the National 
Metals Congress 
Space No. C-615 
(Upper Exhibit Hall) 











Lancaster. Pa. 





Here’s what the dependability of Armstrong’s Brick means in 
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rT wuntng UNIFORM RESULTS 


IN HEAT TREAT PRODUCTION 


With 
yvonne “U.S. Patent Re-issue No. 22,533 


BAL, 





CED 


WET |BULB” 


al 





TEMPERATURE 
CONTROL 





NIAGARA BLOWER COMPANY 


DEPT. MA104, 6 E. 45th St. 
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@® The NIAGARA Aero HEAT EXCHANGER 


constantly maintains correct quench temperature, 


cooling or heating, as determined by the rate of 
heat input or load fluctuations. This is accom- 
plished by the Niagara patented “Balanced Wet 
Bulb” control which automatically uses the cor- 
rect mixture of fresh outdoor air with air re- 
circulated. 


The NIAGARA Aero HEAT EXCHANGER em- 
ploys the evaporative principle of cooling, elim- 
inating costly water bills and protecting the user 
from the risk of interrupted water supply. Its direct 
savings quickly repay for its installation. Write 
for Bulletins 90 and 96. 


Over 30 Years of Service in Industrial Air Engineering 


Field Engineering Offices in Principal Cities 


NEW YORK 17,N. Y. 


| member until shrinkage has taken place 
| in both (exception—if both can be shrunk 
evenly after welding); (6) consider the 
many factors that affect welding shrinkage 
(for example, single pass welding is best 
as there is only one shrinkage); and (7) 
for the sake of fairness (which affects the 
strength of the hull), welding should be 
| kept evenly balanced both vertically and 
horizontally. 

A reheating of the weld to relieve the 
stresses is practical only on sub-assemblies. 
Flame shrinking or flame straightening may 
eliminate buckling and make the structure 
fair to the eye, but opposing stresses may 
still remain due to over- or under-shrink- 
age, usually the latter. Also, heating and 
rapid cooling is very deleterious to high 
tensile steel with about 0.3% C. More- 
over, flame shrinkage requires extra man- 
| hours. It can be almost entirely eliminated 

through the use of the proper erection and 

welding sequence. 

A general description of the problems 
of pre-fabrication, sub-assembly and erec- 
tion is given as exemplified by the hull! 
structure, deck plates, bulkheads, double 
bottoms, side shell, etc. Unrestrained 
shrinkage should be allowed on sub-assem 
bly as well as on erection on the ways. 

The shrinkage of the longitudinal seams 
on shells is transverse to the hull and n 
as dangerous nor as great as longitudin 
shrinkage, since the hull receives mor 
longitudinal than transverse stresses. Th« 
transverse shape of the hull does nm 
greatly restrain shrinkage, except in tl 
dead flat section near midship. 

In the straight part of the shell, th 
locked-up stress in the long seams ca 
be reduced by peening or strongbackin 
Proper strongbacking contributes to th« 
overall strength of a welded hull. If 
welded vessel is properly constructed, it 
relatively stress free and is stronger than 
riveted hull. 





M. Q. Cellers. Welding Er 
Vol. 29, July 1944, pp. 3 


Hot Forming Magnesium Sheets 


Condensed from “The Iron Age” 


The light weight of magnesium alloy 
has constantly spurred the exploration of 
the possibilities of its use in aircraft 
Castings, forgings and extrusions have been 
found to have practical applications in 
aircraft, but so far sheet has been restricted 
to fuel tanks and nonstructural parts re 
quiring very little or no forming. Its 
disadvantages are low ductility in the cold 
state, susceptibility to corrosion, and high 
notch sensitivity. 

The following alloys were tested: Dow 
*Chemical Ma, J-lh, and O-1 HTA; Amer 
ican Magnesium AM-C52S-O and AM- 
C52S-H. The hard rolled material was 
used, and should be used only on parts 
with moderate or no forming and requir- 
ing high yield. 

For. the same weight, magnesium alloy 
skin has greater bending stresses and sta- 
bility than aluminum alloy. In most 
cases, Magnesium alloy has greater strength- 
weight ratio than aluminum alloys, although 
the magnesium gives greater deflection. 
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CLEANING AND RUST INHIBITING IN ONE OPERATION 


with PENNSALT CLEANER EC-i0" 


Reg. U. S. Pat. Off. 


Preparing “blitz cans” for welding presents a 
to. gh cleaning problem. Oil and grease must be 


removed, and the surface must be capable of 
receiving an even weld without rust from the 
coolant water used on the welding machine. 
Penn Salt’s technical staff helped this manu- 


facturer of “blitz cans” solve the problem. 


A concentration of one part Pennsalt Cleaner 
KC-10 to 100 parts of water was used in a spray 
washing machine. This produced a very clean 
part with sufficient rust protection to last until 


the subsequent operation. So satisfactory was 


*Poitens Applied for 


the result, that Pennsalt Cleaner EC-10 was 


promptly re-ordered. 


How about your cleaning problem? Penn Salt’s 
technical staff is at your service without obli- 
gation. Acid, Alkaline and Solvent-Type Penn- 
salt Cleaners are noted for their ability to solve 
difficult problems quickly, effectively, econom- 
ically. Write fully to our Special Chemicals 
Division, Dept. MA. 


SPECIAL CHEMICALS DIVISION PRODUCTS 


Acid-Proof Cements * Alkali-Proof Cements + Lead Fluo- 
borate Concentrates * Fluoboric Acid + Acid, Alkali and 
Solvent Emulsion Type Cleaners * Paint Strippers, 


SPECIAL CHEMICALS DIVISION 


PENNSYLVANIA SALT 
MAN UF 


TURING C 


PANY 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 


New York « Chicago « St. Louis « Pittsburgh *« Minneapolis « Wyandotte 
Tacoma « Cincinnati 
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Many metal-working plants are very profitably 
using sub-zero temperatures to make expansion 
fits instead of the old method of assembly using 
powerful hydraulic or arbor presses. 

The sub-zero expansion fit is not only more 
economical—it is faster and safer. It does not 
induce mechanical strains within the male part. 
There is no danger of scoring the walls of the 
female member nor of misalignment of the male 
as it moves into position. There is no chance of 
bending or twisting of the male part in the oper- 
ation. And the entire process is under close 
control. 

Kold-Hold Sub-Zero Machines are serving the 
metal-working industry for this and other low 
temperature processes. Write for specific 


information. 
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However, for equal weights, the two ma- 
terials will have approximately the same 
deflection. 

On monocoque structures or web beams, 
the substitution of magnesium for alumi- 
num will result either in a big weight 
savings or an increase in the lateral stiffness 
of the sheet. 

Magnesium alloys harden rapidly when 
formed cold; therefore, most successful 
forming is done at 300 to 750 F. The 
heating temperature for hard rolled mate- 
rial must be limited to avoid annealing. 

In drop hammer forging, cold Kirksite 
dies and lead punches were used. The 
blanks were painted with one part of 
colloidal graphite in cleum spirits mixed 
with 50 parts of carbon tetrachloride be- 
fore heating. For severe forming, the blank 
may have to be reheated two or more 
times before the forming is complete. 
Generally, magnesium alloys have more 
spring-back than aluminum alloys, and the 
dies must be designed accordingly. 

In hydropress forming, the heat was ap- 
plied to the form blocks by placing them 
on top of an electric hot plate. A heat 
resisting rubber blanket had to be used 
to protect the regular rubber pad in the 
platen. Flaked mica had to be sprinkled 
on the parts and hot plate to prevent the 
rubber sticking. 

Stretch flanges formed well if the radi 
was not too sharp and stretching w.: 
confined to one direction. Depressed bead 
formed better than raised beads. Lighte: 
ing holes should be made with a fla 
bottom and the holes cut after forming. 

In brake bending, warping was encou: 
tered due to the uneven temperature 0! 
the sheet. Therefore, forming should be 
done so the whole cross section can b 
heated uniformly. 

Dimpling is best done at elevated te: 
peratures, as with a heated punch and 
Cracking of the dimpled sheets may oc 
during riveting, especially if a vibrator 
used, unless extreme care is taken. Fu 
size holes may be drilled prior to dimpling 
with no trouble. Also, punched rivet holes 
were not detrimental. The fatigue endu: 
ance is increased more by an increase in 
sheet gage than by an increase in rivet 
diameter. 


E. P. Resos. Iron Age, Vol. 154, 
July 27,1944, pp. 42-48 


Cushions for Tipped Tools 


Condensed from “American Machinist” 


Statements made by Frederick W. Taylor 
that tools failed through abrasion and 
finally through heat softening were not 


“complete. His theory does not explain 


why a high-speed tool with a Rockwell 
66 C will often have a shorter life than 
one with 63 C. 

Many tests have been made without ob- 
servations as to what took place during 
the cutting operation. Tests showed that 
the first phase of dulling can be explained 
as the minute chipping of the cutting edge. 
Some sections were larger than others, and 
when the tool failed, these large and small 
sections accounted for the irregular ap- 
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REMOVE SCALE 
AFTER HEAT TREAT 


WITH DIVERSEY 


EVERITE 


Diversey Everite is a powerful solvent specially developed 
to remove heat scale quickly and completely without harm- 
ing the sound metal. Will not change dimensions of forgings 
and castings. Also removes rust from metal surfaces. Reduces 
hydrogen embrittlement. Economical ... works only on ox- 
ide and other unwanted deposits ... not on the metal. Easy 
to use by soak or circulating method. P.S.—Remove quench- 
ing oil with Diversey DC-22 in tank cleaning or DC-14 in 
power washer. ; 





1. REDUCES HYDROGEN EMBRITTLEMENT 


Here’s proof—Place a small wad of steel wool in graduates filled 
with Diversey Everite and raw acid. Note how the steel wool 
is carried to the surface by bubbles of hydrogen released by the 
raw acid. In the Everite solution, the steel wool remains at 
the bottom...there’s no evolution of hydrogen, no corrosion. 








VISIT THE DIVERSEY EXHIBIT 
SPACE 7A-624 


NATIONAL METAL EXPOSITION 
Cleveland, Ohio, October 16-20 








.ee HELP WANTED? 
JUST CALL A 2. WILL NOT INJURE METAL SURFACE 


Here’s proof—Select two rusty pieces of steel. Place one in a 

solution of Diversey Everite and the other in raw acid. Note 

VW how Everite removes the rust quickly and completely, AND 
= RSE» THEN STOPS while the raw acid continues to dissolve the 


sound metal after the rust is gone. 





al Nidin For Liberal Experimental Sample Write Metal Industries Dept. 
53 W. Jackson Bivd. 
THE DIVERSEY CORPORATION “chicago 4, m. 





OCTOBER, 1944 ; 1035 




















a 




















} ! 
» 4 
' “AMERICAN” ! 
t 
f } 
i " { 
! High Speed Furnaces 
> 
ig peed Fu 
> . 
\> ; 
' for the better steels of tomorrow | 
\> 4 
4 
i 4 
7 7 
‘ | 
— 4 
< 
4 
4, 
4 
{ 
4 
: 
4 
4 
q 
4 
4| 
4 
4 





wemcan ELECTRIC Furnact 
- poston Mass 





Model HB1218 High Speed Furnace 


with synchronized atmospheric control. 
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For simplified heat treatment 


of high speed steels use 
“AMERICAN” atmospheric control. 


American Electric Furnace Company 


29 Von Hillern St. Boston, Mass., U. S. A. 
Industrial Furnaces for All Purposes 
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pearance of the wear lands. Gradually, 
abrasion or erosion would destroy evidence 
of the minute chipping of the cutting edge. 

Minute chipping explained why a tipped 
high-speed steel tool of the same hardness 
and composition as a solid high-speed steel 
tool would give greater life between grinds. 
Initial chipping was greatly delayed on 
the tipped tool. . 

By introducing a “cushion,’ a copper 
between the high-speed steel tip and steel 
shank, a better shock absorber would be 
provided than by a plain brazed tool. 
Tools with high-speed tips of various 
hardness were made with 1/64-, 1/32- and 
1/16-in. copper shims for cushions. 

Tests on SAE forging, Brinell hardness 
375 to 415, showed that the solid too! 
performed best at Rockwell 63 C, and 
was of no value at 65 C. At 64 C this 
tool machined seven forgings between 
grinds. A plain brazed tool without a 
cushion reached its peak at Rockwell 64 (¢ 
At this harness it machined an average of 
26 forgings. 

A cushioned tipped tool with a 1/32-i 
cushion showed best performance at Roc! 
well 67 C, and machined an average 
52 pieces. Chipping ‘was reduced an 
thus, cushioned tools were dulled m« 
through abrasion than through chippi: 
The land was uniform and smooth. 

Solid tools machined 80 to 90 cra 
shafts in an automotive plant, 18-4-1 s 
high-speed tools giving best results 
Rockwell 63 C. With 12% cobalt to 
500 crankshafts were machined. To 
had a tip hardness of Rockwell 67 C. 

Conventional carbide-tipped tools 
chined on an average of 44 armor-pierc 
shells, while cushioned-tipped carbide t 
with the same grade of carbide avera 
108 shells. 

Since tipping of tools with high-s; 
steel is not economical when the too 
less than 4 in. square, cushioning is d 
by attaching a 1/32-in. cushion on the 
tom of a solid bit 


Leo J. St.Clair. Am. Ma 
Vol. 88, Aug. 3, 1944, pp 


Blanking Sheet Aluminum 


Condensed from “Aviation” 


The most common method of blanking 
aluminum is in a mechanical or hydrauli 
press. The punch is usually made of 
annealed steel, while the die is of hardened 
tool steel. The faces of the punch and 
die must be ground to keep cutting edges 
sharp, otherwise burrs will result. 

Correct clearance between the punch 
and die is determined by the type and 


_ thickness of the sheet to be blanked. Im- 


proper clearance produces rough blanks, 
is hard on tools, and requires more powet 

The walls of the die opening should be 
tapered away from the cutting edge 3 to 
5 deg. to permit the blank to drop through 
easily. The sheet clings to punch on its 
up-stroke unless a stationary stripper is 
attached to the die or a spring stripper to 
the punch. 

Both the sheet to be blanked and the 
cutting edges of the tool should be lubri- 
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“,..well over 10,000 hours at 1700° F....” 


given in Surface Combustion furnaces by 


Misco-built INCONEL carburizing pots 


Carburizing conditions vary so much that no 
one box or pot will serve equally well in all 
operations. 


But the percentages are on the side of the 


operator who uses INCONEL equipment. 


For instance, here’s an excerpt from a letter 
received by INCOo recently from the Michigan 
Steel Casting Company, Detroit. 


“One of our leading customers has used 
300 or 400 of these (INCONEL) boxes, 
which have recently been inspected. 





“One lot of 50 pots, welded of ¥” Inconel 
sheet, was placed in service in August, 
1941. The pots were used in a Surface 
Combustion furnace for a pack carburizer 


| 


of gears and other machine parts used by 
the automotive and aircraft industries. 


“The pots ride on cast pusher trays and are 
in the furnace twelve hours at 1700° F. 
As soon as they are removed from the 
furnace the carburized parts are taken 
out and within an hour they are back in 
the furnace. Because the customer has a 
good many spare pots, we would estimate 
that each pot was used on an average of 
twelve hours a day in the furnace. 


at Misco’s Booth No. C-226. 





i i 


ON DISPLAY AT METAL SHOW 
See one of these 10,000-hour pots 


NICKEL dP. ALLOYS 


MONEL * “K” MONEL - “R” MONEL + “KR” MONEL - 


“Therefore, in thirty-six months, each was 
used well over 10,000 hours. 


“Out of the 50 pots, three or four showed 
small cracks in the sheet. The rest are 
still in good condition.” 


Other reports bear out the excellent carburiz- 
ing service given by Inconel where it is com- 
bined with the “know-how” fabrication and 
recommendations of an experienced equip- 


ment-maker like Misco. 


For further information, address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 






OVER 10,000 HOURS service in Sur- 
face Combustion furnaces at 1700° 
F. Lightweight MISCO Carburizing 
Pots, welded of 4%” Inconel sheet, 
cut handling time...insure rapid 
and uniform heating... last longer. 
Note the firm sound welds. 





“S” MONEL + INCONEL + “Z” NICKEL + NICKEL 


. Sheet... Strip ...Rod...Tubing...Wire...Castings 





$ OCTOBER, 1944 





1037 














Visit 
Our 
Booth 


A636 
NATIONAL 

METAL | 
CONGRESS 


@ Hoffman coolant filtering equipment, such as the I-12 V illustrated, 
provides continuously clean coolant with convenient removal of waste. 
Hoffman models are available in many styles and sizes, with or without 
temperature control, either for individual machine tools or for serving 
complete departments. They effect important savings in operating costs 
and improvements in quality. 


WRITE OR WIRE for a skilled representative to discuss coolant han- 
dling on your new or proposed equipment. 


oe a ee i ee a i 
U.S. HOFF AERA 
* ey 223 Lamson St., Syracuse, N.Y 


COOLANT FILTERS+ FILTRATION ENGINEERING SERVICE 
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cated. A medium-grade engine oil plus 
a little fatty oil diluted with kerosene is 
best for harder and thicker sheets. For 
soft alloys and tempers, dilution of the 
mixture is not necessary. 

Where necessary to maintain a bright 
finish and avoid scratches, the stripper and 
faces of the punch and die should be 
covered with cloth, éxcept at the cutting 
edges. Shellac is used to hold the cloth. 

Combining two or more dies to take 
advantages of odd shapes is called “gang 
blanking.” In “stagger” blanking, the sheet 
is manipulated back and forth to obtain 
maximum number of pieces. Blanking 
down one side of a stripper and up another 
is called “progressive” blanking. 

In the aircraft industry, the Buerin, or 
rubber pad method, consists of placing 
metal over small dies that have been care- 
fully laid out. The bottom of the ram, 
covered with a rubber pad, comes down; 
then as the rubber adjusts itself to the 
shape of the various dies, it blanks out 
the aluminum pieces. 

Blanks can be cut by several other: 
methods. Guillotine shears are used fo 
straight cuts. Unishear is used to cut eithe: 
straight or curved lines, and when sheets 
are thicker, the nibbler can cut to any 
pattern. 

A hand or circular saw is satisfactory 
if the blade is well lubricated. Blade spec 
of 5,000 fpm. for band and 10,000 fp: 
for circular saws are used. 

A router machine is used for cutting 
stacks of sheet-metal blanks. The cutter 
is a small diameter, high-speed, vertical! 
milling tool, and is guided by a template 
clamped to the sheet. 


Aviation, Vol. 43, July 1944 
pp. 166-167, 264, 


Studies on Brass Plating 


Condensed from “Journal of the 
Electrodepositors’ Technical Society’ 


Tests on brass plating were carried o 
with special reference to the effects of the 
various factors on the composition of the 
deposit and its efficiency of deposition. The 
copper content of the deposit tends to be« 
raised by increased temperature and cur- 
rent density, and lowered by increased 
ammonia content of the bath, increased 
pH, and increased zinc concentration. 

The relationships are not linear. Current 
efficiency is improved by high bath tem- 
perature, high ammonia concentration, high 
pH and metal concentration, and is low- 
ered by increased current density. 

Accumulation of ferro-cyanide in the 
bath has a bad effect on anode efficiency, 
and complicates control. The use of baré 
steel tanks is therefore not recommended, 
and drag-in of iron salts from prior pickling 
of steel articles should be avoided. 

Three alternative plating baths are rec- 
ommended, according to circumstances. 
Bath No. 1. is of traditional composition, 
and is useful for general purpose work. 
This bath contains in g. per 1., 30.9 copper 
cyanide, 7.7 zinc oxide, 60 sodium cyanide, 
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No. 1124G REED-PRENTICE High Pressure 
Cold Chamber Die Casting Machine 


Design and construction of these new and 





improved die casting machines provides for quick 
change from 1!/,G type for use with Aluminum, 
Magnesium and Brass Alloys, to 1/2 type for 
Zinc, Tin or Lead Base Alloys, or vice-versa. Cold 
Chamber Attachment or Furnace Attachment can 
be purchased separately, thereby keeping invest- 
ment cost to a minimum where but one machine 
is desired. Change from one type to the other 


is readily made in but 4 to 5 hours. 





SPECIFICATIONS: No. 114/2G No. 1}/2 
Size of die plates ..... 28” x 29” 28” x 29’ 
Space between bars 15” x 18” 15” x 18° 
Dies Open 10” 10” 
Maximum die space 18” 18” 
Minimum die space ....... 6" 6” 
Capacity melting pot (Zinc). —— 700 lbs. 
Weight ee etl . 12,500 lbs. 15,500 lbs. 
Motor, H. P. . 15 15 


Send for circulars of these new No. 142G 
and No. 142 Die Casting Machines, also 
larger No. 3G High Pressure Cold 
Chamber type machine. 
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No. 1!/. REED-PRENTICE Die Casting Machine 


FEATURES: 


One-piece welded base and hydraulic tank. 

Improved linkage with electric steel members, nitrided 
pins and hardened steel bushings. 

Heavy steel castings for die plates. 

Improved hydraulic circuit to increase speed of cycle. 

Electrically operated hydraulic control with new control 
panel. 

Both manual and semi-automatic control with electric 
interlock for operator's safety to prevent shooting of 
metal until dies are securely closed. 

Arrangement for automatic ejection of castings and ready 
application of core pulling cylinders for operation 
thru electric pushbutton station. 


ED-PRENTICE CORP. «20:5: 
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ARRETT Standard Anhydrous 
is Ammonia (R Grade) is made by 
combining Nitrogen with Hydrogen. 
Both gases are freed from impurities 
before combining; consequently, 
the highest purity possible is ob- 
tained. Before shipment it passes 
rigid tests for moisture, non- 
condensable gases and other im- 
purities. Barrett’s standard of 
purity and service make 
Barrett Standard Anhydrous 
Ammonia your best source 








Anhydrous Ammonia is packed 
in 25, 50, 100 and 150-pound stand- 
ard-type cylinders and in 100 and 
150-pound bottle-type cylinders: 
and in tank cars with a capacity of 
26 tons NH3. Stocks of cylinders 
are maintained at various ware- 
houses throughout the United States 
and immediate shipment can be 
made. 

The advice and help of 
Barrett technical service 
men are available to you 
for the asking. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


NEW YORK 6, N. Y. 


Pree ¢ An interesting and helpful booklet, 
packed with useful information about Anhydrous 
Ammonia, will be mailed to you free on request. 











of NH3. Barrett Standard 
40 RECTOR STREET, 
A 
" BARRETT, S¢ ee att 
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11 sodium bicarbonate, 3 ml. ammonia (sp. 


gr. 0.88). 
Operating conditions are: 10.5-11.5 pH, 
97 to 104 F. temp., 10 amp. per sq. fr. 


cathode current density, 5 amp. per sq. ft. 
anode current density, 60 to 75% current 
efficiency, approximately 70% Cu deposit 
composition. 

Bath No. 2 is the same as Bath No. 1, 
except the ammonia is replaced by 10 g. 
per 1. of monoethanolamine, which has the 
advantage of non-volatility. 

It is operated at 104 F., 15 to 20 amp. 
per sq. ft., and a pH below 12. In prep- 
aration, the pH must be adjusted to 1] 
before addition of the monoethanolamine. 

Bath No. 3 is a high-metal-content bath 
with a low copper:zinc ratio, and no added 
ammonia. It is capable of a higher plating 
rate than the other two. Careful control 
is mecessary. 

It contains, in g. per 1., 21 to 35 copper 
cyanide, 63 to 103 zinc cyanide, 83 to 
131 sodium cyanide. Operating conditions 
are: 10.5 to 11.5 pH, 104 to 140 F. tem- 


perature, 10-30 amp. per sq. ft. cathode 

current density, 5 to 10 amp. per sq 

anode current density, 60 to 90% current 

efficiency. : 
S. G. Clarke, W. N. Bradshaw & E. } 


Longhurst. J. Electrodepositors’ Tech. S : 


Vol. 19, 1944, pp. 63 





Painting Zinc Surfaces 


Condensed from “Industrial Finishing 


instances the finish on ite 
zinc alloys and zinc-coa 
retained 


In many 
made 
metals has 
a reasonable period of time and then « 
pletely lost its adhesion. There are th 
common such failure 
zinc surface is too smooth and thus off 
poor adherence; the presence of zinc 
stroys the normal orientation of the m« 
cules of the finish toward the meta 
surfaces; and the formation of a poorly-ad- 
hering compound at the interface between 
the zinc and the organic finish. 

Weathering the zinc surface, sand-blast 
ing, etching with acids or acidulated solvents 
is still used, but such methods are not 
satisfactory. Among the common treat 
ments are copper sulphate immersion, 
selenious acid immersion, potassium per- 
manganate-sodium. hydroxide immersion, 
copper sulphate-ammonium hydroxide-so- 
dium cyanide immersion and _ phosphate 
treatment. The last for galvanized iron 
offers an excellent surface for the adher- 
ence of paint. It consists of an immersion 
in a chemical solution that is maintained 
at an elevated temperature, followed by a 
cold and hot water rinse. The completion 
of the reaction is indicated by the discon- 
tinuation of gassing which, in general, 
occurs in less than one min. 

The same results occur when a typical 
pigmented lacquer and synthetic baking 
enamel are applied over treated and un- 
treated metal surfaces, with the exception 
that the synthetic baking enamel appears 
to retain its adherence for a longer period. 

For baked finishes on zinc alloys, the 


of zinc, 


good adherence 


reasons for 
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Would you 


Consider a 


Furnace Builder COMPETENT 


IF HE HAD A RECORD LIKE THIS? 








Developed the Developed the Developed the 


Removable Heating Continuous Short “Globar” Return Pusher 
Element Cycle Malleable Equipped Forging Block Furnace 
Iron Annealing Furnace 
Furnace 


Developed an Developed the 


Improved Method Use of Electricity Use of Nickel Vertical Electrical 
of Producing Gas for Heat Treat Steel for Furnace Furnace for Heat 
for Carburizing Furnaces Roller Rails Treating Ring Gears 
Steel 


These are Some of the Accomplishments of HOLCROFT ENGINEERS 


If you as a manufacturer decide to install a heat treat furnace for production 
operation, you can't afford to make a mistake in choosing an organization 
to design and build that furnace. The cost, the engineering, and the time 
involved are all too important. It must be a competent organization. 


If the prospective furnace engineers could establish the above record of 


accomplishment ~ would there be much doubt off theit competanoy!? 
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LEADERS 
in Building and Designing Electric and 
Combustion Furnaces, Kilns and Ovens 

















































It takes the best TO MAKE THE BEST 


PLAN NOW 


FOR POST-WAR 
PRODUCTION 
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CONTINUOUS WALKING BEAM— Hear 
treats material up to forty feet in length 
with minimum effort and maximum 
safety. 


EER NST Note —_ en ee 


CONTINUOUS BRIGHT ANNEALING— 
Equipped with woven wire belt, cool- 
ing chamber, atmosphere unit and var- 
iable speed drive for heat treating 
stampings. 









CONTINUOUS CONVECTION— Exception- 
ally uniform and close temperature 
control (400 to 1300°F.) Variable 
speed drive. Easy to load and unload. 
Better than average delivery. 





FURNACE DIVISION 


R-S PRODUCTS CORPORATION 


4522 Germantown Avenue e« Philadelphia 44, Penna. 

















Furnaces os D: 





Protracted Heating of Aluminum Alloys 





temperature of the bake should be limited 
to a maximum of 380 F., since any higher 
temperature will cause a change in the 
structure of the alloys. With zinc die 
castings there might be pimpling and blis- 
tering of the surface. 


H. E. Van Siclen. Ind. Fnishing, 
Vol. 20, July 1944, pp. 52-66. 
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Hot Galvanizing Strip Steel 


Condensed from “Stahl und Eisen’ 


Investigations were made with steels of 
up to 1% carbon content to determine 
the influence of the latter on uniformity, 
thickness, adhesion and deformability of 
the zinc coating. 

In sheets cleaned previously by sand 
blasting, the carbon content had no effect 
on formation, uniformity of thickness, and 
adhesion of zinc coatings. On sheets pick 
led only, irregular coatings formed whi 
showed, increasing with increasing carbo 
content, black spots that apparently ar 
due to the irregular attack of the picklin 
agent. It is being investigated if this 
be prevented by some 
pickling. 

The carbon content had no appreciab 
influence on the thickness of the har 
zinc layer. The deformability in foldir 
and deep-drawing tests became somewha 
less with higher carbon contents, but th: 
effect also was not very decided. 

A higher carbon content was, as could 
expected, entirely favorable for the res 
tance against alternating bending stress 
Previous treatment by sandblasting h 
a small but distinctly favorable effect 

The results with sheets show in gene 


means duri 





that a higher carbon content has no 
favorable results in hot-galvanizing, 
the sheets must have a very clean metal! 
surface; they must, therefore, have bee 
pickled very carefully and be free « 
pickling residues when dipping in th 
zinc bath. The best surface quality fo: 
hot-galvanizing is obtained by sandblasting 

It must be mentioned that in all an 
nealed sheets very little or no hard zin 
formation occurred. An influence of thé 
type of galvanizing—dry or wet galvaniz 
ing—on the thickness of the hard zin 
layer could not be established. 





W. Piingel. Stahl u. Eisen, Vol. 64, 
Feb. 17, 1944 


Condensed from "Luftfabrt-Forschung” | 


Several aluminum alloys were investigated 
to find the change of their tensile strength, 
yield strength, elongation and Brinell hard- 
ness at room temperature after their having 
been subjected to the following tempera- 
tures for 40 and 340 hr., respectively: 150, 
220, 270 and 320 C. . 

It was found that at low temperatures 
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At the National Metal Congress 





See the Mallory Exhibit 
Space E-601 


Cleveland, Ohio 
October 16-20 





It’s Easy When You Know How 






































MALLORY SPOT WELDING 
TIPS ANDO BROLDERS 











* Registered trademark of P. R. Mallory & Co., 
Inc., for welding electrode material. 


t Registered trademark of P. R. Mallory & Co., 


Inc., for copper alloys. 
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To the novice, this resistance welding machine would look ter- 
rifyingly complicated. But it’s easily operated by those who 
know how. So, too, with the larger problems of resistance weld- 
ing: they’re hard to the uninitiated, easy to the experienced. 


Mallory has exactly this kind of resistance welding “‘know 
how’. For one thing, years of experience have enabled it to 
develop a complete, versatile line of tips and holders that are 
precisely the answer to many spot welding difficulties. 


Mallory tips, made of Elkaloy* A, Mallory 3} and other special 
Mallory alloys, are de signed to ope rate for st pe ‘riods with- 
out excess wear or “mushrooming” out of shape . . . have 
unusual mechanical strength and e lectrical conductivity. They 
are suitable for spot welding an amazingly large number of 
metals, including mild, carton. alloy and plated steels, galva- 
nized iron and many non-ferrous metals including aluminum. 


Mallory water-cooled tip holders, made of similar special alloys, 
offer comparable features of superiority. A constant flow of 
cooling liquid through holder and tip maintains low operating 
temperature . . . promotes longer tip life. They have an ingenious 
device that permits tips to be removed quickly —by a slight 
hammer blow at the opposite end. They are av ailable in straight, 

offset and universal types—in standard and heav y-duty design. 





For further information about Mallory tips and holders, send 
today for our Resistance Welding tip and holder Catalog. This 
same booklet will familiarize you with other Mallory parts and 
products—seam welding wheels, shafts and bushings, flash, 
butt and projection welding dies. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


MALLorRY 





Standardized Resistance Welding Electrodes 
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NU-BRAZE silver brazing alloys 
have proved their value in 24 
hour war production. Silver braz 


ing 





Know-how’ can keep you 
{ peacetime competition 

make your product lighter, 
stronger, less costly by simplified 
NU-BRAZE construction. A NU- 


BRAZED joint is a selling point! 


ahead 


Silver brazing alloys for govern- 
ment and A.S.T.M. specs; other 
NU-BRAZE alloys for individual 
needs. In planning post-war pro- 
duction, eliminate costly meth- 


ods of riveting, tapping and 
threading, etc. Use NU-BRAZE, 
the modern silver brazing tech- 
nique of metal joining. A NU- 
BRAZED joint is leak-proof... 
non corroding...electrically 
conductive...vibration and 
shockproof. We'll analyze your 
problems;— return NU-BRAZED 
parts with recommendations, 
specifications, and alloy samples. 
No charge, No obligation! 


Mark your samples to the 
attention of Mr. Shaw. 


CLIP THIS COUPON FOR TEST SAMPLES 


Please forward at once generous test sample of your 


NU-BRAZE GRADE Il! [_] 
1300°F. silver-phosphorous alloy 
; dining copper, brass, bronze 


NAME 


NU-BRAZE GRADE Vi [] 


1175°F. easy-flowing alloy for joining like or 
unlike ferrous or non-ferrous metal and alloys 





[OMPANY 


POSITION 








ADDRESS 





CITY & P.O. ZONE 


STATE 





SHERMAN & CO. 197 CANAL ST., NEW YORK 13,N.Y. 


PRECIOUS METALS 


Metallurgists | + 


A sy 
M feopeneeae 














the alloys RR 56 and RR 59 were superior 
in all prpperties but elongation, while at 
high temperatures the best results were 
obtained with Hy 51, which had best elon- 
gations throughout. RR 56 and RR 59 
show good results even at 320 C. for 40 hr., 
but not as good when exposed to it for 
340 hr. 

Pressed alloys in general show much 
higher elongation, while sand cast alloys 
show higher hardness, especially at high 
temperatures surpassed only by RR 56 and 
RR 59 in the two lower temperature ranges. 

The analyses of the three alloys men- 
tioned above are as follows: 





i j | | 
| 
Cu | Fe | Mn| Mg] Ni | Si Ti | Zn 


| =: 
RR 56 | 2.30/ 1.14! 0.02 | 0.82 


} 
| 


1.29 |0.84| 0.0 | Tr. 
j 


Ss En Gane nee Ga 
RR 59 | 2.09 | 1.03 | 0.02 | 147) mi 





| 
0.98 | 0.14 | 0.07 


Hy 51/ 0.08 | 0.43 | 0.22 | 4.83| — | 0.99 | 0.01 | 0.06 











A total of 21 alloys was tested, eight of 
which were pressed and 13 sand cast. Thei: 
analyses and all results are tabulated below 



































Cu Fe Mn | Mg For: 
j 
1 Duralumin W! 4.03 0.30 Tr. 1.50 press 
2 ¥ alloy 1.28} 0.44} 0.28 | 1.55 | sand « 
ia) 
3 EC 124 1.13 | 0.48/ 0.06 | 1.14| press: 
1 ow’ 
{RR 56 2.30} 1.14] 0.02 | 0.82] press: 
* : on ene 
5 RR 59 2.09 | 1.03} 0.02 | 1.47] press 
| 
6H 0.0 0.43 | 0.22 | 4.83] pressed | 
7 Hy 511 0.02 | 0.35} 0.19 | 4.92] press 
8 Hy 51 0.06 0.42; 0.21 | 4.81 | sand 
| | 
9 Hy 51] 0,01} 0.50} 0.14 | 4.92 | sand « 
NET Bat & oe 
10 Hy 51 0.02} 0.21 | 0.27 5.23 sand 
} | i 
SEE Soa 
1l Hy 51 0.50 | 0.22] 0.23 | 5.25 | sand 
| r ¥ 
12 Hy 51 1.09 | 0.25 | 0.23 | 5.25 | sand 
13 Hy 511 0.03} 0.28] 0.19 | 5.35 | sand ca 
| 
14 Hy 511 0.62} 0.28} 0.22 | 5.38 | sand cast 
15 Hy 511 1.25 | 0.20] 0.23 | 5.45 | sand cast 
16 Hy 51121 0.04 | 0.36 | 0.17 5.25 | sand cast 
—— 
17 Hy 5112! 0.60 0.36 | 0.17 | 5.31 sand ca 
~ 
18 Hy 5112? 1.0 0.37 | 0.17 | 5.24) sand cast 
| | i 
19 KS 2802 1.68 | 0.59 | 0.87 0.17 | sand cast 
VE le * 
20 Flw. 3115.5 | 4.14] 0.45 | 0.65 | 0.76| pressed 
| 
21 Flw. 3125.5 | 28 | 0.39 | 1.17 | 100 | pressed 
| 
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/= A NEW 16MM. SOUND FILM 


Here It Is! The Dramatic Story of Production 
Welding — Brought to You Via Motion Pictures 





hs 
Net 


















“New Horizons in Welding” is the first complete story of production welding 
ever to reach the screen ... 30 fast-moving minutes of sound screen 
entertainment. 


Here is the drama of the electric arc—-the gleam that has grown from a 
glimmer — grown 500 times in 10 years! Here, too, is an education in the 
methods used to cut costs and speed production where welding has hit the peak 
of its development —in the fabrication of all-welded products. 


_An “Inside’’ Story — But Available to All 


“New Horizons in Welding” is really an inside story . . . filmed in the plant 
of one of the world’s largest makers as well as users of all-welded equipment. 
There you see the step-by-step procedure for welding on a mass production 
basis. Every step, from the birth of a project in the blueprint department to 
the host of labor-saving devices which speed it to completion — you'll see them 
all in “New Horizons in Welding.” 


P&H offers this absorbing, educational feature without cost to all interested 
groups — manufacturers, industrial schools, shipyards, government agencies, etc. 
Inquiries should be addressed to: Harnischfeger Corporation, Welding Division, 
4550 West National Avenue, Milwaukee 14, Wisconsin. 










Overhead Cranes «+ Electric Hoists 
Excavators + Welding Positioners 
Arc Welders + Welding Electrodes 
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Canadian Distribution: The Canadian Fairbanks-Morse Company, Ltd. 
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FLEXIBILITY OF 





FIXTURES 


REDUCES ALLOY 
INVESTMENT 

















These fixtures are 
used for 


aircraft motor parts 


hardening 


—consist essentially 
of flat plates contain- 
ing a number of 
keyhole-shaped slots 
through which carrier 


arms are inserted. 





Their great flexibility 
and ease of adjust- 
ment for handling 
a wide variety of work 
limits the need for 
duplicate fixtures and 
excessive alloy invest- 
ment. Put your spe- 
cial problems up to 
Sterling for quick, 


accurate solution. 














District Engineering Offices 


NEW YORK CITY BUFFALO 

R. B. Steele W. G. Merowit 
254 West 31st St. 436 Niagara St. 
Long. 5-5296 Madison 1233 
INDIANAPOLIS 


C. L. Robertson 


CLEVELAND 
709 East 38th St. H -A. McD , 
Wabash 3078 » G. a 
PHILADELPHIA Siti ok Se 
Thomas J. Donovan, Jr. esas: : 
1615 N. 2nd St. Main 0183 
Regent 4616 r 
SPRINGFIELD, MASS. oe SE 
Associated Engineers C. C. Miller 
83 State St. 8186 Livernois Ave. 
Tel. 3-4321 Tyler 5-3338 


CHICAGO 

Harry N. wd pO 
4821 W. Cortland St. 
Berkshire 7669 


PITTSBURGH 
John N. Berger 


908 Standard Life Bldg. 


Atlantic 5476 


MILWAUKEE 

E. W. Bock 

4105 N. Newhall St. 
Church 3899-R 


DAYTON, OHIO 
A. F. Tenney 
132 N. Main St. 
Fulton 1866 


STERLING ALLOYS, %xc. 


WOBURN, 

















































































































| 
Ni Si Ti Zn Form 
1 Duralumin W{ 1.07 | 0.22/0.013| Tr. | pressed 
coal 
2 Y alloy 2.00} 0.42/|0.014| — | sand cast 
3 EC 124 1.06 | 12.10} 0.12 | Tr. | pressed 
4 RR 56 1.29| 0.84/0.08 | Tr. | pressed 
_ 
5 RR 59 1.26| 0.98 | 0.14 | 0.07 | pressed 
6 Hy 51 _ 0.99 | 0.01 | 0.06| pressed 
7 Hy 511 _ 1.16 | 0.13 | 0.06| pressed 
: itil 
8 Hy 51 |} — | 0.98] 0.01 | 0.06 | sand cast} 
| | 
9 Hy 511 j- 1.15 | 0.15 | 0.06 | sand cast 
| } 
} | 
10 Hy 51 | 0.98 | ed — | sand cast 
| | 
11 Hy 51 | | 0.97 | 0.01 | — | sand cast 
| | 
12 Hy 51 | 1 1.08 | 0.01 | — | sand cast 
13 Hy 511 t 1.09 0. | — | sand cas 
| 
a | 
14 Hy 5ll i— 1.18 | 0.13 | - sand ce 
| | | 4 
15 Hy 511 — 1,81 | 0.14 | — |eand ce 
| 
16 Hy 5112% | — | 1.12/0.14 | — | sand ce 
ql 
17 Hy 5112! | — 1.11 | 0.14 | — | and ca 
| 
| | 
18 Hy 5112! | — | 1.09]0.14 | — | sand ce 
| | 
| | 
19 KS 280? | 1.50 | 21.11 | 0.15 | 0.04 sand « 
Stn i “a ae er es 
4 | 
20 Flw. 3115.5 | | 0.27 | 0.02 0.05 | presse 
——_—__ —— ! —E 
21 Filw. 3125.5 | — 0.78 | 0.01 | 0.1 press: | 
I | | 
































1Additional constituent of 0.18% Be 
2Additional constituent of 1.19% Co 


Heat treatment: 


1: 50 min., annealed at 505 C., wate: 
quenched. 
2: 3 hr: at 300 C. after treatment of 
No. 1 
3: 90 min., annealed at 500 C., water 
quenched at 75 C., 7 hr., at 200 C. 
4-5: 30 min. at 350 C., slowly increas- 
ing during 45 min. to 525 C., water 
quenched, 16 hr. at 170 C., water 
quenched 
6-9: no treatment 
10-18: 3 hr. at 300 C. 
19: annealed at 250 C. 
20-21: annealed at 


quenched 
F. Bollenrath & H. Grober. Luftfahrt-Forsch., 
Vol. 20, No. 10, 1943, pp. 288-291. 


$00 |. 


water 


Riveting of Aircraft Parts 


Condensed from the “Iron Age” 


A great saving of manpower and reduc- 


tion of rivet rejections to a very small 
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More Annealing 





Furnace Work 


for Refractory Insulating Concrete 


Tas pictures above tell a story of 
Refractory Insulating Concrete 
that is repeated in many steel plants 
today. 


In this heat-treating furnace both 
the door lining and the subhearth 
tor the car-top are made with 
LUMNITE and lightweight insulat- 
ing grog. The 914 x 16-ft. door lin- 
ing is cast in one piece, without 
joints. The Refractory Insulating 
Concrete subhearth for the 42 x 15 
ft. car-top is 9 in. thick. 


OCTOBER, 1944 





An important advantage of this 
monolithic Refractory Insulating 
Concrete lining is its resistance to 
the shock of frequent opening and 
closing of the door. It has no small 
pieces to fall out and cause frequent 
patching or premature failure. Both 
the jointless door lining and sub- 


hearth reduce heat loss and infiltra- 


tion of air. Low conductivity and 
low heat storage save fuel and keer 
furnace temperatures up. 
Forinformation onthe efficient use 
of LUMNITE in your plant, write 
The Atlas Lumnite Cement Com 
pany (United States Steel Corpora- 
tion Subsidiary), Dept. M, Chrys ler 
Building, New York 17, N. Y. 
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ANTI-SPATTER prac- 
tically eliminates oxida- 
tion cuts down the 

amount of slag cover- 
ing weld. It also fortifies the action of rod coating — less slag, easier to 
remove. Weld rust practically eliminated. 

Easy to apply — simply brush on before welding. After welding, 
ANTI-SPATTER is easy to remove. If surface is to be painted, remove 
with wet cloth or usual degreasing methods — otherwise use dry rag. 

Get speedier and better looking production and save man hours in 
costly cleaning. ANTI- 
SPATTER is non-inflam- 
mable, non-toxic and has 

. disagreeable odors. 












A NEW 
AND BETTER 
SOLDERING FLUX 


No. 5 for Stainless and Monel metal 


No. 3 TRI-FLUX (Regular) for all other metals 


( CLEANS 
ONE APPLICATION / REMOVES RUST 
| FLUXES 


'RI-FLUX is amazing in its simplicity, efficiently performs three dis- 
tinct jobs and is extremely economical. Saves time and money—no 
waste. Truly the most etching flux ever developed. TRI-FLUX cleans, 
removes rust and fluxes all in one operation. TRI-FLUX made in single 
strength for steel, iron and other metal surfaces. TRI-FLUX No. 5 es- 
pecially designed for stainless steel and monel metals. 


TRI-FLUX ADVANTAGES 


No need to pre-clean with acid, or oil solvent 

Sticks to wet surfaces. Can be applied without first drying surface 
Can be applied to oily surface without wiping off first 

Sticks to vertical surfaces as well as horizontal. Won't run off 
May be used for hand or torch soldering 

Saves time—one application does three jobs 

Has no injurious effect:-on surfaces of metals 

Economically applied—put on with brush—no waste 

Will not spoil by standing 

No disagreeable odors 


THE WOLFE-KOTE CO. 


Sheboygan, Wisconsin 
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ing’ at the Ryan Aeronautical Co., which 
uses multiple riveting machines built by 
the General Engineering Co., Buffalo. Addi- 
tional benefits include: the elimination of 
rivet gun marks on the surfaces, skin wavi- 
ness, and swelled rivets berween layers of 
skin. 

With the aid of special handling equip- 
ment, women opefators have upset rivets 
at the rate of 2300 per hr., and handle large 
assemblies, such as spars measuring up to 
24 ft. long and weighing 60 Ib. 

The machines, type GMHR-48, are de- 
signed for heavy duty, high-speed produc- 
tion. They are made of welded steel plate, 
and are operated by a hydraulic system and 
controlled by a sensitive foot switch that 
can release power to a maximum capacity 
of 1000 Ib. per sq. in. Pressing the lefr 
pedal of the foot switch drops the ram to 
give a 3)4-in. free opening. 

The amount the rivet head is flattened 
is controlled by a dial. The machine is 
self-compensating for changing stock thick- 
nesses. The pressure rails or pins in a 
standard anvil set contact the piece b« 
riveted and act as a gage of how m 
further the ram travels to the contro! 
off point. 

There are 10 control steps on the . 
from 0.050 to 0.150 in. height of h: 
If a piece should be accidentally mispl. 
between the anvils, the pressure rails « 
tact it, stopping the ram action before the 
work has been crushed. 

In the fabrication of the outer pa 
spar of the B-24 Liberator, the spar « 
web and spar stiffeners are assembled i 
drill jig clamped tightly into place ; 
drilled. Then the web is burred and th: 
spar cap to which the web is fastene 
preloaded with flat head rivets. The ass 
bly is placed on the handling fixture 
a few bolts are placed in the rails to 
the assembly together before the ope: 
starts the machine. 

The multiple anvils are designed to \ 
twelve 3/16-in. rivets at each stroke of 
ram, after which the spar is moved to 
next series of rivets and lines them un 
neath the upper anvil. It takes the oper: 
one hr. to rivet the spar caps and the web 
splices, with 3,000 rivets in this spar. 

Some assemblies require table equipment 
and others overhead monorail systems 
one section, monorail construction covers 
an area 60 by 60 ft., and is supported 
2\4-in. pipe columns on 20 ft. centers 
Standard channels, as cross members, b 
this structure. 

All such equipment is of light materia! 
Thus, the monorail tracks.are of 0.016 gage 
material, able to support 250 Ib. 

1. E. 


percentage has resulted from ‘gang rivet- 5 














Iron Age, Vo 
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Compressed Air Chucking 


Condensed from 
"Screw Machine Engineermeg”’ 





The compressed air powered chuck on 
today’s industrial machine tool speeds up 
the loading and unloading of work and 
relieves the operator of all physical strain. 
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FUMES, FIRE, GRIT 











and CORROSION... 





+ rage sgt high alloy castings are the operator’s best bet for long service 


against heat, corroding attack, and abrasion materials. 


As producers of chrome-iron and chrome-nickel castings since 1921, DUR- 


ALOY metallurgists and foundry men have the experience, and facilities to 


do exceptional casting work, both static and centrifugal. 


If you are bothered with too frequent replacement of castings because of 


heat, corrosion or wear, consult with DURALOY metallurgists. 





OFFICE AND PLANT: SCOTTDALE, PA. 
EASTERN OFFICE: 12 EAST 4ist STREET, NEW YORK 17, N. Y. 


Los Angeles & San Francisco: Chicago & Detroit: 


Kilsby & Graham F. B. Cornell & Associates 





Metal Goods Corp.: St. 


Louis — Houston — Dallas — Tulsa — New Orleans — Kansas City 





: OCTOBBR, 1944 
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VULCAN 


CONTINUOUS HARDENING... 
QUENCHING...DRAWING UNIT 


For Treating 
Miscellaneous 
Forgings and 
Castings... 








PRODUCTION: 
1000 LBS. TO 
1500 LBS. 
PER HOUR 





Engineered by VULCAN to provide fast, efficient operation, with 
maximum economy. Hardening furnace has roller rail and hydraulic 
pusher, and operates at temperatures from 1400°F. to 1800°F. It 


| may be oil or gas fired, with two-zone control. 








Quenching unit is equipped with conveyor, re-circulating system 





and automatically controlled cooling. 


Draw furnace is roller rail, pusher design, with three-zone auto- 


matic temperature control, operating at 600°F. to 1400°F. 


Although VULCAN Furnaces are engineered to produce prede- 
termined results, they generally cost no more than those of standard 


design. Inquiries regarding your heating or heat treat- 


ing needs will receive prompt attention. 











Ali Ter -N, Bele) a te) y-warel 


| 1791 CHERRY STREET, PHILADELPHIA, PA. 
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It also enables the machinist to apply all 
his specialized knowledge to the actual 
machining operation. 

Compressed air operates either air-cylin- 
der or hydraulic-cylinder chucks, and is 
suited to the rapid handling of light and 
medium work, and for holding very heavy 
work. To all practical purposes its action 
is instantaneous. 

Along with many other modern com- 
pressed air tools, such as reamers, riveters, 
drills, amd hoists, the industrial plant is 
today supplied with highly specialized and 
efficient working tools in the improved 
air operated equipment. 

Two styles of air cylinders are in gen- 
eral use for chucking purposes. One is 
a single action air cylinder, which closes 
the chuck with air application and is 
opened by means of a spring. The other 
is double acting, opening and closing by 
air pressure. 


—Educational Committee, Compressed Air 
Institute. Screw Machine Engrg., 
Vol. 5, July 1944, pp. 76-77. 


Silver Brazing Hints 


Condensed from “The Welding Journ 


Silver brazing, or silver soldering, 
hard soldering, has been used for years 
in the manufacture of silverware and jew- 
elry because it makes a strong joint and 
the color of the base metal can be matche1. 
Though the silver alloy is expensive 
weight, the cost of the finished product 
is relatively low because of the sma! 
quantity needed. 

Silver, copper and zinc are the c! 
components, the silver ranging from 
to 80%. The melting point varies fr 
1200 to 1500 F., or midway between 
ordinary solder and a bronze welding r 
Tensile strengths run from 40,000 
60,000 p.s.i.; ductility from 5 to ov 
35% im 2 in.; electrical conductivity from 
14 to 77% of that of copper; and color 
from yellow to white. 

There are eight standard grades: No. 1, 
used where 1600 F. will not damage the 
base metal; Nos. 2 and 3, used on copper, 
brass, bronze, etc., and on steel and dis- 
similar metals; Nos. 4 and 5, for all-around 
use; No. 6, where white color and low 
melting point are needed; Nos. 7 and 8, 
having extreme ductility, used for joining 
copper rods to be drawn into fine wire 

Silver brazing is best done with the 
oxyacetylene blowpipe. Parts to be joined 
must be cleaned mechanically and chem- 
ically, then coated with flux. The edges 
and surfaces should be smooth and tightly 
fitted. The merest film of brazing alloy 
is sufficient. 

Flux dissolves any oxide formed while 
heating, keeps out atmospheric oxidation, 
and facilitates easy “tinning”. Flux should 
be placed only on those parts where the 
silver is to adhere. 

After fluxing, the joint is heated with 
a soft neutral flame, keeping the blowpipe 
moving in circles, with the inner cone 


(Continued on page 1053) 
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2? in. above the surface. When the base 
metal has reached the melting point of 
the alloy, the flame is withdrawn and the 
end of the brazing wire touched to the 
surface. It will quickly melt and flow, 
due to capillary attraction to all parts 
fluxed. 


H. H. Griffith. Welding J., Vol. 23 
July 1944, pp. 624-626. 


Age Hardening of Aluminum Alloys 


Condensed from 
“Zeitschrift fiir Metallkunde’”’ 


The precipitation-hardening of alumi- 
num-copper-manganese alloys is very strong- 
ly influenced by the composition during 
the first hours after quenching, and impuri- 
ties of Si, Fe and, especially, Mn have 
another important effect. The whole hard- 
ening process was, therefore, studied by 
hardness-time curves, taking into account 
the duration of the homogenization an- 

1g 
was found that an increase of the 
n content increases the precipitation- 
ing velocity as compared with the 
alloy if the magnesium content is 
for small magnesium contents, the 
ition-hardening velocity is reduced 
dition or increase of the iron and 
nese content reduce, in general, the 
itation-hardening velocity, more so at 
han at simultaneously high silicon 
rt 
- lowest precipitation-hardening veloc- 
are obtained at low silicon content 
P creased iron and manganese values. 
ising the duration of homogenization 
’ ling increases, in general, the precip- 
velocity. 


W. Mannchen. Z. Metallkunde, Vol 


Atomic Hydrogen Arc Welding 


Condensed from 
estern Machinery and Steel World” 


irly use was made of the atomic hydro- 
gen arc welding process at Ryan Aero- 
nautical Co., where it was discovered to 
have advantages over oxyacetylene welding 


tor light gages of stainless steel. Use of 
excess acetylene in the latter method, in 
connection with the longer time required, 


resulted in carbon pick-up and loss of 
the stabilizing elements of columbium and 
titanium. The use of hydrogen provides 
a reducing atmosphere, and heat transfer 
rapid that the time at welding tem- 
perature is shortened 
High corrosion resistance must be main- 
tained in stainless steel parts—exhaust 
collectors, heat exchangers, etc.—that are 
subject to high service temperatures. Curi- 
ously, the ductility and corrosion resistance 
of the 18-8 steels are usually closely related. 
Early difficulties with the process arose 
from operators having trouble controlling 
speed of welding. Too slow a speed often 


OCTOBER, 1944 





G CUTS --come 
Tae 
| YY Ga 


THE BULLARD - DUNN, PROC 


Electro - Chemical DeScaline of Weta! 
\ 





AND not only gears. With any metal parts you have to descale 
—your savings in time alone over old methods will justify its adoption. But 
there are other important advantages. For instance: No etching. No dimen- 


sional changes. Cleans out small recesses with ease. Requires no special 


skilled labor. Saves labor. 


Save time on war production now—gain a big advantage for postwar compe- 
tition later. Send samples 


and production data to 


DIVISION OF THE BULLARD COMPANY 


BRIDGEPORT CONNECTICUT 
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HEATBATH 
CORPORATION SAYS: 


“NO LOST TIME 
WITH J-M 
FIRECRETE!” 








resulted in burning through, while too 

fast welding resulted in severe shrinkage 
| of the weld over its length, with a series 
| of cracks across the weld. 

The “silent arc” obtained with the elec- 
trodes close together permitted a finer 
control on thin gages of metal, while the 
“singing arc” often forced such rapid 
welding that cracks would develop. “Worm- 
holes” almost in the center of the weld 
also resulted from too rapid welding. 

Techniques now in use demand a slower 
welding speed than formerly, but the proc- 
ess is still a little more than twice as 
fast as oxyacetylene welding. Use of the 
“silent arc” has become standard because 
of the finer control obtainable. 

Higher hydrogen pressures and higher 
current are used in tacking. Adjusting the 
tungsten electrodes to permit rotating the 
arc fan to almost any angle has been 
found helpful in welding joints. 

Atomic hydrogen welding is being used 
successfully in the welding of low-carbon 
steel sheet of thin gage. A narrower weld 
bead is obtained, along with adequar 
penetration. 











The cost of atomic hydrogen welding is 
lower than that of oxyacetylene welding 
because of the greater amount of welding 
that can be completed in an eight-hor 
day. About one-third of a cylinder 
hydrogen per operator is used daily, a 
the electrode cost is about 20 cents. 
makes the use of flux unnecessary in many 
operations. 






William J. Van den Akker. Wes: 
































HT FIRECRETE STEEL, PLATE 
} r%0| a a oe Machinery & Steel World, Vol. 
He o--—---- | : — } HOISTING July 1944, pp. 276-2 
i = / H r ’ 
ok + FIRECRETE 
my “TT Tt 
+ eg ao | A battery of Heathath furnaces 
Eat weinecrere, )\ made of J-M Firecrete. 
eee 2 
perenne coe This cross-section shows how 
Sain ahead a ote Casvas 2 types of Firecrete were . . : : 
(1 a used by Heatbath engineers. Zine Dust in Plating Solutions 
Condensed from “Metal Finishing’ 
To produce acceptable zinc deposits, alka- 
B’ CASTING their own furnaces of Johns-Manville Fire- line zinc plating solutions must be free 
‘ , : from heavy metal impurities. Heavy meta! 
crete, the Heatbath Corporation of Indian Orchard, impurities, such as cadmium,” lead ‘and 
Massachusetts, eliminated furnace shutdowns that were copper, are codeposited with zinc, and alter 
2 . . both the appearance and the physical prop- 
caused by waitin . ater : 
y waiting for delivery of special refractory shapes. exties of the deposit. : 
This costly shutdown problem was solved for this com- Some impurities cause smutty, streaked 
. ; : deposits. Even though of sound appear- 
any ~4 se “re ¢ ¢ 7 ; . Mey’ : 
pany because Firecrete can be cast as simply as ordinary ance, deposits containing "heavy metal im- 
concrete and then placed in service after 24 hours of air purities do not have as high a protective 
curing. value as pure zinc. Furthermore, it has 


been found that subsequent finishes, such 
Three grades of Johns-Manville Firecrete are available— as Cronak or Bonderizing, are difficult to 


Standard Firecrete, 2400° F.; H.T. Firecrete, 2800° F.: See 


9 | The experiments reported in this paper 
7 : C . 

L.W. Firecrete, 2200° F., | show that when a solution has a coppef 
3 : : : ‘ | concentration of 0.0075 oz. per gal., the 
For complete details write for brochure RC-13A. Johns- ' deposit is satisfactory. When the concen- 

Manville, 22 East 40th Street, New York 16, N. Y. tration is in the range of 0.01 to 0.03 oz 


per gal., the deposits are barely acceptable 
if bright-dipped in 44% nitric acid solu- 
tion. At higher concentrations of copper, 
the deposits are not acceptable, ranging 
from dark matte to black. 

The presence of heavy metal impurities 
in the solution causes an accelerated attack 
on the zinc anodes, resulting in build-up 
of zinc in the bath. This necessitates the 
wasteful procedure of discarding a portion © 
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A COMPLETE NEW LINE OF 
ARCALOY TOOL STEEL ELECTRODESY 
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SAVE THEM WITH ARCALOY 


The new Arcaloy Tool Steel arc-welding electrodes 
provide tremendous possibilities in repairing and 
rebuilding tools and dies, and also in the com- 
posite fabrication of new dies needed for re- 
tooling. 





Available Now 
The tempering curve of the deposit weld metal 
“as welded’ of these electrodes will match NEW 
slot ae) Mt del-More) gay} oleyelet boloMt G4 o\- Mae) MB Lele) Mike tele Mo tT: 


satiliaaas ENGINEERING DATA 


Manufactured in six types. Sizes 3/32, 1/8, and Arcaloy's new tool steel 
5/32 inches. welding engineering data 


ARCALOY HIGH-SPEED Tool Steel Electrodes pO" “ontainita Temper, 
are used for compositely building tools for a wide 


: am Re typical tool steels as well 
range of cutting conditions, and for repairing all as other - pertinent tool 














types of High-speed steel tools. steel welding information 
ARCALOY AIR-HARDENING Tool Steel Elec- is available now. 
trodes have many die applications such as cold ex- Write on your letter- 
trusion dies, blanking dies, drawing cies and rings, head for a copy. 


and diversified uses in jig and fixture and fric- 
tional applications. 


ARCALOY WORK-HARDENING Electrodes (aus- 
tenitic) provide a weld deposit that will increase 
in hardness after being worked, find many ae 
cations in tool and die repair and fabrication. 


ARCALOY OJL-HARDENING Tool Steel Elec- 
trodes are used to repair or rebuild tools or dies 
of oil-hardening types, also to fabricate composite 

- units where low speed cutting qualities a are de- | 
sirable on working surfaces. = 


ARCALOY HOT-WORK Electrodes are used to 
repair typical Hot-work steels and also to fabri- 
cate composite units where Hot-work characteris- 
ticsgare wanted on working areas. 


ARCALOY WATER-HARDENING Electrodes are 


used for repairing all water-hardening tool alloys. 
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CLEVELAND METAL SHOW 
BOOTH £642 . 


YORK, PA. 
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ANODES: 


FLUXES: 


Of all desired dimensions. 


SILVER 


BRAZING ALLOYS: 


“Readyflow”—56% Silver—works at 1165 deg. 
—20% Silver—works at 1485 deg. 
Also many other standard and special compositions. 


For use with Silver Brazing Alloys. 





Write for booklet ‘‘MA’’ 
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The American Platinum Works 


AT OLIVER Sf. 


Nework.N. J. 
as Gav) 107 




















ing dies and other purposes. 


for many similar apvlications. 


BROOKLYN, N. Y., Belmont Smelting 
& Refining Works; ANSONIA, CONN., 
na Associates; BOSTON, MASS., 
ackson Associates; PHILADELPHIA, 
PA., Castaloy Metal Sales Co.; CLEVE- 
LAND, OHIO, Die Supply Co.; DE- 
TROIT, MICH., Castaloy Metal Sales 
Co.; CHICAGO, ILL., Sterling Products 
Co., Inc.; MOLINE, ILL., Sterling Prod- 
ucts Co., Inc.; MILWAUKEE, WIS., 
Harry C. Kettleson, Inc.; MINNEAPO.- 
LIS, MINN., Northern Machinery & Sup- 


40 WALL STREET 





aio \ama, / SAPP EW SWE AK 
, In War, as in Peace... 7%\ 


SAVE TIME and CUT COSTS! 


L resi fpdrtrdndf dda ao 


CERROMATRIX (Melting Temp. 250°F.) For securing punch 
and die parts, anchoring machine parts without expensive drive 
fits, short run forming dies and other metal-working applications. 


CERROBEND (Melting Temp. 158°F.) Used as a filler in bend- 
ing thin-walled tubing to small radii. Easily removed in boiling 
water. Also used for aircraft assembly jigs, templates for form- 







4 


CERROSAFE (Melting Temp. 190°F.) Used to accurately proof- 


cast cavities such as molds, gun chambers, forging dies, etc., and 


REPRESENTATIVES AND DISTRIBUTORS 


ply Co.; ST. LOUIS, MO., Metal Goods 
Corporation; KANSAS CITY, MoO.,, 
Metal Goods Corporation; NEW OR- 
LEANS, LA., Metal Goods Corporation; 
DALLAS, TEX., Metal Goods Corpora- 
tion; HOUSTON, TEX., Metal Goods 
Corporation; LOS ANGELES, CAL., Cas- 
taloy Metal Sales Co.; TULSA, OKLA., 
Metal Goods Corp.; MONTREAL, CAN., 
Dominion Merchants Ltd.; LONDON, 
ENG., Mining & Chemical Products, Ltd. 


CERRO DE PASCO COPPER CORPORATION 


NEW YORK 5, N. Y. 
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of the bath to readjust the zinc concen- 
tration. 

Various treatments have been proposed 
for the elimination of heavy metal impur- 
ities in alkaline zinc solutions. In making 
a new solution, a purification treatment is 
always desirable. It has been found that 


treatment of a solution with zinc dust is ~ 


the most effective method of purification, 

Zinc dust is stirred into the solution in 
the proportion of from one to five Ib. for 
each 100 gal., for a time of 20 min. to 
two hrs., depending on the degree of con- 
tamination, and then removed by filtering, 

Heavy metal impurities are precipitated 
on the surface of the zinc dust particles and 
a corresponding amount of zinc goes into 
solution. A standard grade of zinc dust, 
325 mesh, is suitable. 

In case a solution is heavily contaminated, 
e.g., With as much as 0.25 oz. per gal. of 
copper, the most effective way of removing 
the bulk of the copper is by electrolysis with 
dummy cathodes at a low current density, 
é.g., two amp. per sq. ft. When the copper 
concentration has been reduced in this way 
to about 0.04 oz. per gal., electrolysis is no 
longer effective, and the zinc dust treat- 
ment is applied to further reduce the cop- 
per concentration to below 0.0005 oz. per 
gal. 


Myron Diggin. Metal Finish 
Vol. 42, June 1944, p 


Drawing Temperature Effects 
Condensed from “Stahl und Eisen’ 


The change in mechanical propertie 
rod sections of 60- and 30-mm. diam. as 
dependent on drawing temperature was 
investigated in two plain and 10 a 
steels with manganese, silicon, chromium, 
and/or vanadium. Hardness measurements 
at the surface and over the section, tensile 
tests, and notch-impact tests were used. 

The hardness measurements indicated 
that the through-hardenability must be 
limited to certain drawing stages and, thus, 
certain ranges of mechanical strength. For 
the same drawing temperature, the tensile 
strength of the unalloyed or manganese- 
bearing steels is less than that of the 
chromium alloy steels. The highest elastic 
limit ratio lies at the highest tensile strength 
and, therefore, lowest drawing temperature 

No distinct superiority can be found 
in the alloy steels as regards the reduction 
of area at fracture; the latter decreases 
much more than elongation at fracture 
towards higher values of tensile strength. 
The notch impact toughness was best in 
the steel with 2.5% Cr and 0.2% V. 

The drop of notch-impact toughness 
with increasing tensile strength takes place 
particularly between 100 and 115 kg. per 
sq. mm. tensile strength (142,000 and 
164,000 p.s.i.). The differences of mechan- 
ical properties within the rods (from edge 
to core) are in some steels quite con- 
siderable. 


—A. Krisch. Stahl u. Eisen, Vol. 64, 
Feb. 17, 1944, pp. 105-110. 
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@ For many years Surface 
Combustion Industrial Fur- 
nace .Engineers have been 
making heat treating history 
through the development and application 
of prepared atmospheres to established 
processes such as carburizing, hardening, 
normalizing, annealing, forging, etc. 
Today RX, DX, CG, NX and Char-Mo 
Gases are standard with metal processing 
and working industries. 

During the past year announcements 
were made from the Surface Combustion 
Development Laboratory, of new advance- 


1944 


aA ¥ 


SURFACE COMBUSTION 


ments in the Science of Gas Chemistry 
and Heat Treating. To date these have 
included — 


The application of Gas Chemistry to 
Heat Treating presents possibilities of tre- 
mendous importance to the metal working 
industry. The approach is basic—and, 
with a background of years of continuous 
heat treating research, Surface Combustion 
is an ideal reference source for your heat 
treating problems—snow and for the future. 
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Sheet Metal in Compression 


Condensed from 
"Automotive and Aviation Industries” 









Each testing laboratory seems to 
its own method of determining the 
pression properties of sheet metal, and 
times there is little correlation among 
results so obtained. Consolidated Vultee 
developed improved methods after findi 
that there was no method of obtaining 
compression properties of thin sheet m 
accurately and rapidly. . 

At first, the block or stringer back-to. 
back test method was used to determing | 
the yield point in compression of aluminum 
alloys. The stringer under test was cut 
into sections 3 to 5 in. long, which were 
riveted together in pairs and the ends 
were ground flat and parallel. These cou. 
pons were then processed in the same 
manner as the basic specimen. 5 

Later, a simplification of the N. A. C. A 
“pack” and Vega “roller” methods was” 
developed. The 3 by 1 im. coupons are 
blanked from sheet and gang milled of 
ground flat and parallel in groups of ten 
or twenty. The specimen consists of the 
test coupon with two projecting tabs t 
which the extensometer is attached, sand- 
wiched between wood or metal side plates, 

The compression deformation is de 
termined by (1) 1000:1 Huggenberger 
extensometer; (2) Celstrain gages (Con- 
vair electric wire strain gages) or (3) by 
any standard extensometer. An expericnced 
operator can make a sandwich test within 
8 to 10 min. after the coupons have been 
shaped and the ends ground flat. 

A comparison of the two methods indi- 
cates that both give equally accurate : «sults 
when properly made, but the stringer »ack- 
to-back method takes several times a: jong 
as the sandwich method. Either is s: veral 


ast, cop te 


eae 


> 


times as rapid as the Vega “roller” or the 
N. A. C. A. “pack” method. Use an 
autographic stress strain recorder on the 


sandwich coupons gives a permanent record 
of each compression test. 


—K. R. Jackman. Automotive & Aviation [nds., 
Vol. 90, June 1, 1944, pp. 36-35, 82. 


Rationalizing Insulation Dimensions 


Condensed from “Mechanical Engineering” 


Thermal insulation has, within recent 
years, become a dimensional product, and 
there are advantages in having a simple 
and definite scheme with which to design 
and order pipe insulation. The author has 
made a study of insulation dimensional 
characteristics for this purpose. The main 
thought was to reduce the number of sizes, 
thicknesses and types of imsulants to @ 
minimum, and to co-ordinate different 
types so that a more complete interchange 
might be accomplished. 

At recent meetings of the author and 
others similarly interested, it was decided 
that any change at the present time might 
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To che imaginative product designer 
of t.day,plastic products with molded- 
in inserts afford an interesting field for 
deve opment. 

An example of typical progress in this 
lin the Ever-Lok Cord Connector 
mi | by the American Insulator Cor- 
pora:ion from a Durez phenolic base 
compound. The metal collar on this 
connector is precision molded-in, thereby 


insuring the strength and perfect fit 
necessary to meet the stringent require- 
ments of industrial power systems. 

A glance at the diagram (right) shows 
the basic principles of the mold design 
developed for this cord connector. 
The groove (A) in collar (B) is extended 
into the plastic body (C) to form a fun- 
nel shaped groove for locking and 
balanced support of the plug. Holes 
(D) for assembling interior connections 
are molded at right angles to holes (E). 
Slight indentations are molded to mark 
positive and negative terminals (F). 
White enamel wipe-ins leave clean, 
sharp marks to identify terminals. Holes 
(G) are placed for screws which hold 
the connector in its shell. Rib (H) holds 
the connector in correct position. 
As is often the custom, the correct 
choice of material posed an unusual 
problem because molded-in metal inserts 
undergo a certain amount of expansion 
in the molding process and contraction 


PLASTICS THAT FIT THE JOB 
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DESIGN 


DATA 
ON PLASTICS 


VIU. Molded-In Inserts 


upon cooling. So the plastics compound 
required must be capable of absorb- 
ing this expansion and contraction 
without cracking..In addition, it must 
possess all the properties required of 


the finished product such as dielectric 
strength, resistance to impact, moisture 
and heat. Among the more than 300 
versatile Durez molding compounds 
was a phenolic base material that met 
every requirement. 

In molding this cord connector the 
custom molder used the transfer meth- 
od...a process whereby the phenolic 
material is subjected to heat and pres- 
sure and then forced into the closed 
mold cavity where it shaped and cured. 
This technique was employed because 
it permits speedier molding and insures 
accurate placement of inserts. 

The formula used to develop the Ever- 
Lok Cord Connector can be considered 
as basic for the successful development 











of any plastics product. In essence it 
consists of (1) proper design, (2) a 
plastic that fits the job, and (3) custom 
tailored molding. In actual operation, it 
is the good old story of working to- 
gether... the product designer, the 
custom molder, and the producer of 
molding compounds. 

Due to the amazing versatility of Durez 
phenolic molding compounds, their 
use has become practically universal 
throughout industry. As a result of thi: 
extensive usage and the intensive re 
search of Durez laboratory technicians, 
our files are filled with valuable data 
which is available for your benefit. We 
shall be glad to lend our assistance 
in helping your product designer and 
custom molder work out any materials 
problem which you may have. DBurez 
Plastics & Chemicals, Inc., 910 Walck 


Road, North 


Tonawanda, N. Y 
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Parts Can Be Handled Economi- 


cally Even At High Temperatures 


The excessive cost — in. replace- 
ments — of handling parts and 
materials at high temperatures 
has been substantially reduced by 
the use of containers, conveying 
equipment, supporting members, 
fixtures and furnace parts of heat- 
resisting Amsco Alloy, backed by 
Amsco engineering design and 
Amsco metallurgical research. In 
every industrial operation where 
high temperatures are encoun- 
tered, castings of Amsco Alloy 
have replaced parts of other 
metals which failed prematurely, 


with ultimate profit to the user. 


Amsco Alloy is made in a num- 
ber of grades to afford maximum 
service life for parts subjected to 
various conditions of extreme 
heat, rapid temperature changes 


and corrosion. A few of these ap- 


plications are pictured. 








Chicago Heights, Ilinols 


AMERICAN MANGANESE STEEL DIVISION 


R-846. Furnace doors of Amsco 
Alloy F-10, with welded-on han- 
dles of the same analysis. Lined 
with brick, they are used on fur- 
naces in a steel mill. 

R-841. F-10 burner nozzle for 
an oil or gas burner in a steel 
mill. Amsco Alloy burners and 
tuyeres have been made in many 
shapes and types. 

K-31. Work holder of F-1 
Amsco Alloy. The lugs on the 
bottom fit over the ribs on a tray, 
and a hollow end propeller shaft 
fits over the four prongs. This 
alloy has the highest available 
strength at temperatures up to 
2000° F. 

Many additional applications 
of Amsco Alloy for handling ma- 
terials at high temperatures are 
shown in Bulletin 108. Heat treat- 


ing containers are shown in Bulle- 


tin 1041]-A. 


K 31 





FOUNDRIES AT CHICAGO HEIGHTS, ILL; NEW CASTLE, DEL; DENVER, COLO.; OAKLAND, CALIF; LOS ANGELES, CALIF, ST. LOUIS, MO. @ 
OFFICES IN PRINCIPAL CITIES 
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conflict with war production. However, 
with intensive study it is hoped to have 
a satisfactory conclusion available for post. 
war production. 

One of the most difficult phases of han. 
dling insulation is the endeavor to main. 
tain an adequate but minimum stock. Odd 
sizes often require an excessive amount of 
space. 

Tables representing materials now many. 
factured have been compiled. A compagi- 
son of these tables with the proposed 
schedule revealed that a reduction of ap 
proximately 78% could be effected in the 
number of pieces of pipe insulation 
required. At present, out of 614 pieces 
now available, a thickness of only 4 ig 
is obtainable. 

The proposed schedule, with only 135 
pieces, provides all pipe sizes and 
thickness within the scheduled range. Com. 
plete interchange of materials is possible, 
The key to the simplification lies in the 
provision for outside dimensions of al] 
pipe insulation to nest in some larger size 

The insulation may be manufactured up 
to any desired thickness by cementing to 
gether a sufficient number of successively 
larger sections, or in one single layer. 
This schedule will provide uniform dimen- 
sions for all manufacturers, and eliminate 
the present odd sizes. 


—Ray Thomas. Mech. Engrg., l. 6, 
July 1944, pp. 430-48] 


Steels for Low Temperatures 
Condensed from “Stahl und Eis 


While elastic limit and tensile strength 
increase with decreasing temperatures. eclon- 


gation at fracture and reduction of area 
behave irregularly at decreasing tempera- 
ture, and instead of deformation fracture 
after strong deformation with a lamellar 


appearance, the separation fracture with 
gtanular appearance takes place after slight 
deformation. 

The tendency to separation fracture, in 
which the crystals split in crystallographical- 
ly preferred planes before a stronger <efor- 
mation takes place, increases strongly with 
decreasing temperature, and can be consid- 
ered as a characteristic property of the 
alpha-iron, which forms the ferritic basic 
mass of the annealed and hardened steel 
and has a cubic-space-centered atomic lattice. 

The same phenomenon takes place in 
zinc with a hexagonal lattice, but only to 
a much lesser degree in copper and nickel, 
both of which have a cubic-face-centered 
lattice. The testing of steels for use at 
low temperatures is, therefore, preponder- 
antly a test for the tendency to separation 
fracture; the notch-impact test also greatly 
decreases the notch-impact-toughness. 

The test result depends largely on the 
selection of the testing conditions, and pat- 
ticularly the shape of the specimen. The 
usual DVM test with 55 by 10 by 10 mm. 
with 3-mm. deep notch of 2-mm. diam. 
considered too hard; the Bennek test with 
55 by 10 by 8 mm. and 4-mm. deep notch 
of 8-mm. diam. is considered to be more 
apt to give reliable results. 
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Let’s Go Pioneerin 


The challenge of postwar problems is stimulating to those 
who have pioneered before. Back in 1930 Solar challenged 
the method which permitted exhaust gases from airplane 
engines to shoot directly out through short tubes. The 
method was dangerous to pilots because of carbon monox- 
ide. Night flying was hazardous since vision was obscured by 
a ring of fire from the exhaust. Yet the gases were thought 
to be too hot to handle in any other way until Solar’s suc- 
cessful stainless steel manifold launched a new industry. 
Solar has led this industry for fourteen years, and will 
inue to lead it in the postwar era but there are other 
1 fields for products of stainless steel and similar alloys 
designed to withstand hot gases, acids, heat and corrosion. 
These qualities are frequently required in manufacturing 
and processing equipment ...and Solar is seeking oppor- 


SOLAR AIRCRAFT COMPANY 


OCTOBER, 1944 


Same Brttwe eZ 





tunities to design and fabricate such equipment. 

Solar is going pioneering again. looking for hard 
jobs which need the engineering and manufacturing skill 
acquired in building ranifolds. Companies in the machin- 
ery and metal-working industries that wish to consult with 


Solar on such matters are invited to address ‘‘Management”’ 
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“TITANIZING™ 


Titanizing is a new process of sur- 
face hardening of copper and suitable 
copper alloys. The process consists of 
making a thin emulsion of titanium hy- 
dride (TiH,) in alcohol, water, or any 
other suitable liquid. The emulsion is 
applied with a brush to the surface to 
be hardened. Then the object under 
treatment is heated for a few seconds in 
a hydrogen atmosphere to a tempera- 
ture of about 900° C. TiH. particles de- 
compose into nascent hydrogen, which 
acts as a flux, and titanium metal which 
instantly forms a copper-titanium eutec- 
tic alloy, which wets the clean surface 
of the copper and spreads out in a thin 
continuous film by capillary forces, like 
oil over water. 


If, instead of pure TiH. powder, a mix- 
ture of TiH. with other powder materi- 
als, such as tungsten carbide, is used to 
form the emulsion, hardness similar to 
hard steel can be obtained. 


This is only one illus- 
tration of the possible 
uses of TiH., which also 
can be used with perfect 
safety and efficiency in a 
number of other metal- 
lurgical applications. 


We shall be glad to 
send additional informa- 
tion to anyone interested 
in using TiHb. 
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In the heat treatment of such steels, all 
means should be used that reduce the de- 
crease of notch-impact strength with decreas- 
ing temperatures, especially composition, 
and the grain should be as fine as possible. 
These steels should be deoxidized with a 
strong deoxidizer, e.g. aluminum. 

The demand of sufficient notch-impact 
toughness, even with the DVM test, at the 
temperature of liquid air can be met only 
by austenitic steels, both austenitic chro- 
mium-manganese and manganese steels, and 
austenitic chromium-nickel and nickel steels. 

In the extensive discussion of the paper, 
it was particularly emphasized that a higher 
aluminum content, exceeding considerably 
that necessary to prevent aging, is of utmost 
importance in producing a cold-notch-tough 
steel. Contents of 0.2 and more improve 
notch-impact toughness considerably, at 
least to —80 C. 


—H. J. Wiester. Stahl u. Eisen, Vol. 63, 
Jan. 21, 1943, pp. 41-47; Jan. 28, pp. 64.74. 


Strains in Riveted Joints 


Condensed from “Aero Digest” 


Tests were made to supplement ih 
meager available data on the effect 
oversized rivet holes and stressed rivets 
on the strength of joints. 

In the first part of the work, a rivet in 
an oversized or elongated rivet hole «a 
tested tandem with a rivet in a cor: ct 
hole to measure simultaneously the « :s- 
ticity and the strength of the joint. 
increase in the elasticity of the joint sho ‘d 
be revealed by the loss in strength. 

A17ST \% in. diam. rivets were .<d 
with ¥, 5/32, 3/16, 5/32 by \&%, 
3/16 by % in. holes. Both brazier |: ad 
and countersunk head rivets were tes'cd. 
Sheet gages varied from 0.020 to 0.064 in. 
All tests gave a failing load considera»ly 
above the minimum allowable. 

The results on the 0.020- and 0.025.i0. 
brazier head specimens were mot very 
consistent, but this could not be attributed 
directly to the hole size, since almost all 
the failures were due to pulling one or 
both rivet heads through the plates. 

In all but one case, both types of rivets 
in the heavier sheets gave stronger joints 
with the enlarged holes than with the 
proper holes. This indicates that the rivets 
completely filled the holes, thus adding 
to the shear strength. The , countersunk 
rivets gave results closely paralleling those 
with the brazier head rivets. 

Therefore, oversized holes do not reduce 
the strength of the riveted joint if (1) 
the effect of the reduction in area of the 
sheet does not weaken the joint, and (2) 
the oversized holes are not more than 
50% larger than the rivet diameter if 
both holes are the same size, or not more 
than 25% larger if the holes are different. 
It makes no difference whether the enlarged 
hol@ is round or elongated. 

Since most enlarged holes in practice 
come within the above limits, it is not 
necessary to use extra long rivets to make 
certain that there is enough metal to fil 
up the enlarged holes. 7 

rivets that show a wrinkling 
of the paint around the edge of the head 
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Because the name Acme Pattern & Tool Company, Inc. no longer 
adequately describes the scope of our operations, we are changing our cor- 
porate name to Acme Aluminum Alloys, Inc. 


This marks the second time we have changed our name to keep pace with 
the remarkable growth which this company has made-since its beginning less 
than 25 years ago. 


Our production of aluminum alloy castings ... permanent mold and sand 
. .. has grown to such volume, that in floor space, equipment and output the 
Acme foundry today ranks among the first four or five aluminum foundries 
in the United States. 


Our pattern, tool and die departments, and our design and engineering 
service, continue unchanged, but will operate as the Acme Pattern & Tool 
Division of Acme Aluminum Alloys, Inc. 


We shall be glad to submit recommendations and estimates on your current 
or future aluminum castings requirements. 


AMuminum Mays, Ine. 


DAYTON 3, OHIO 
HEAT-TREATED ALUMINUM ALLOY CASTINGS 
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For Your Castings 


etal 


DUCTILITY 
HARONESS STRENGTH 





minimum weight ae 
* Accurate casts - * 
® High machinablility © 

* Low finishing costs 

* Selective hardenability 

® Maximum density ‘with 

minimum porosity 
* Corrosion resistant 


SPECIFY THIS PEARLITIC IRON ALLOY 
IT HAS THE PROPERTIES 
OF CERTAIN WORKED STEELS 


Z-Metal is the superior metal for such parts as: 


AUTOMOBILE 

Axle housings, cam shafts, crank shafts, differential 
housings, truck housings, etc. 

RAILROAD 

Carry irons, hinges, brackets, spring retainers. brake 
shoes and heads 

MACHINERY 

Gears, cranks, levers, links, sprockets. rolls, nozzles, 


cams, rods, brackets, spiders, jack bodies, rocker 
arms, universal joints, etc. 

TOOLS’ 

Wrenches and wrench handles, hammer heads, 


clamps, shears, snips, etc. 


In fact, wherever maximum strength coupled with 
minimum weight and high machinability is desired, 
Z-Metal should be investigated. In writing for further 
information, tell us about your product. 


(Near you there is a qualified 
licensed Z-Metal Foundry 
equipped to produce the part 
or parts you desire in any 
volume. We'll be glad to give 
you the names of Z-Metal 
Licensed Foundries.) 





FERROUS METALS CORPORATION 


444 Madison Avenue .... 


. New York, fl. Y. 





10-FMC-1 
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REG. U.S. PAT. OFF 

















® Hitherto the distribution of O.F.H.C. 
Copper has been restricted to cer- 
tain special end uses such as 


electronics. 


@ O.F.H.C. Copper and a few special 
dilute alloys thereof are now avail- 
able for most uses. 


THE AMERICAN METAL COMPANY, LTD. 


6 | 





Broadway 


New N Y 


York 














and possibly a little bare metal are com. 
monly called “stressed.” It would be dif 
ficult if not impossible to identify suct 
rivets if unpainted. Painted test pieces 
were pulled in an attempt to evaluate the 
actual stresses. 

Strain and permanent set after release 
of the load were measured. The rivet must 
have a very considerable load applied to 
it before it appears “stressed,” but it still 
has a long way to go before complete 
failure. 

The paint wrinkles and even the first 
appearance of bare metal are found ar 
permanent sets on the order of 0.2% per- 
manent set in 2 in., which would not 
be considered unsatisfactory in sheet. How- 
ever, dishing of the rivet heads usually 
occurs when the strains become unaccep- 
tably high. Therefore, rivets showing a 
slight wrinkling of the paint and even 
a trace of metal around the edge of th: 
head should not be regarded with undu 
alarm. 

J. A. Chamberlin. Aero Digest, Vol. 4¢ 
July 1, 1944, pp. 101-1 


Light Alloy Engine Castings 


Condensed from 


‘Diesel Engine Users’ Assoctation 


The design of heavy-oil engines te: 
towards lighter units through higher spe 
The three main advantages in the use 
aluminum alloys are their specific grav 
(2.6 to 3.0), their thermal conductiv 
(0.52 to 0.54 C.GS. units), and tl 
physical properties, which are adeqi 
for stressed parts operating at high t 
peratures; while the three main d 
vantages are cost, which is inhere 
higher than most other metals, a 
modulus (10,000,000 p.s.i.), and a tl 
mal expansion double that of iron. 

For aluminum alloy pistons, the h 
treatment specified is the final main fa 
which affects clearances, and all of 
alloys now used for Diesel engine pist 
are amenable to improvement by h« 
treatment. The. ideal to aim at in he 
treating a piston casting or forging is 
remove all residual stress and to acqu 
as closely as possible in advance tl 
mechanical properties it will certainly 
tain in time in service. 

Whether a light alloy piston should 
cast or forged is a matter of person 
choice, for the basis of design is 
same, and the only two points that m 
affect long service are wear of rings and 
grooves and wear of skirts. The use of 
a forging, however, limits design to the 
simplest. Aluminum alloys suggested for 
pistons include the cast alloys Y, R R 5 
Ceralumin C and Loex, and the 
alloys R R 59 and Ceralumin 22. 

In aluminum alloy combustion heads, 
thermal conductivity is the main property 
required in order to avoid hot-spots and 
resultant cracks, while relative freedom 
from scaling is also a suitable factor in 
the choice of a suitable alloy. Two groups 
of alloys are used for this purpose, one 
based on silicon but stiffened with copper, 
the other based on copper but made easier 
to cast with the aid of silicon. 
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KEYSTONE 


POWDER 





call for the accurate and © 


Through our many yeats Of reseatch in the processing 
and molding of metals and anti-friction materials, we have 
pioneered in this new field, and today, many parts are 
being made quickly by compression molding that form- 
erly could be produced only by tedious hours of machin- 
ing, milling,slotting, grinding, and drilling. 


Keystone powder metallurgy made parts are being 
produced at a higher rate of speed, maintained to closer 
tolerances than machine made parts, and at a great saving 
in cost. These parts not only are effecting a saving, but 
also are responsible for doubled production in many plants 
due to their uniformity, thereby eliminating hand fitting 
of each part. 


A new booklet has been compiled to acquaint designers and 
engineers with the various parts now being made by powder 
metallurgy and their present limitations, in order that this knowl- 
edge may be further utilized in design and construction. It will 
be sent without obligation. 
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1. 
2. 
3. 


8. 
9. 


10. 


Economy of fabrication. 


Alloys not possible by other methods. 


Pre-lubrication of moving parts. 
Shorter tooling time. 

Higher rate of production. 
Improved resistance to wear. 


Ability to maintain tolerances 
not possible by other production 
methods. . 


Ability to vary density of part. 


Elimination of secondary operation 
and set-up. 


Substitute for unavailable material. 








“KEYSTONE CARBON COMPANY, | 





MANUFACTURERS OF PRECISION MOLDED PRODUCTS 


1935 State Street...SAINT MARYS... PENNA. 
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* Millions of Titan “hot pressed” brass parts are being 
forged today for use in the valvular control systems of our 
submarines and other naval craft. 


Because of their improved physical properties, excellent 
surface conditions, close tolerances and freedom from 
porosity, Titan “hot pressed” brass parts are performing a 
noteworthy service in many important war applications in 
these crucial days. 


By applying these “hot pressed” brass parts to many 
vital jobs for which they had not previously been used, 
additional knowledge has been gained which will be of 

; outstanding economical benefit and available to manufac- 
turers, of refrigerators, plumbing supplies, gas stoves and 
other domestic appliances when the war ends. 


In Your Post-War Planning, Don’t Overlook the 
Economies of Titan “Hot Pressed” Brass Parts. 


tes 
TitGun 
METAL MANUFACTURING CO., BELLEFONTE, PA. 


NEW YORK + CHICAGO + SAN FRANCISCO 


CR. Toe ee : 
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The application of aluminum alloys to 
crankcases is of considerable importance 
from the point of view of reduction of 
deadweight, and where the cylinder block 
is not combined with the crankcase in a 
single casting, similar alloys to those used 
for cylinder heads may be used for this 
latter component. 

Other castings made in light alloys are 
those for oil sumps, crankcase doors, valve 
covers, etc., and alloys suggested for their 
use are those with a good corrosion 
resistance, 

High-duty parts, such as bearing caps, 
function suitably when made of die-cast 
or drop-forged high-strength light alloys. 
Alloys suitable for bearing shells are dura- 
lumin, certain R R alloys, or alloys specially 
developed for such a purpose. Light alloy 
forgings are also suitable for connecting 
rods in which the saving of inertia forces 
is of importance. 


—G. Mortimer & J. G. Paige. Diesel Engine 
Users’ Assn., 1944, S. 175, pp. 1-19 


Creep-Resisting Zinc Alloys 


Condensed from 
“Zestschrift fir Metallkunde” 


The creep behavior of zinc which 
Germany) has in many fields replac 
aluminum were thoroughly investigate |, 
as mechanical difficulties were encounter: 
with wires in clamps where thé metal | 
gan to flow under the clamping pressu 
The effect of some metals on the cré 
behavior of 99.99% pure zinc and 
properties of a zinc-iron alloy with ab 
0.15% Fe’was determined with regard 
use as electrical conductor material. 7 
experimental alloys were: 


























| Solu- 
| bili- 
Alloying ty in Added Heterogene: 
Element Zine Amount % Phase 
, 0.0392 Asz Znz with 
Arsenic about 44% As 
Calcium 0.0251 Ca Znio with 
about 6% Ca 
(a) 0.035 < 
Cobalt 0.02 (b) 0.20 E with 6% Co 
’ ; (a) 0.007 
Chromium 0.1 (b) 0.19 B with 7% Cr 
(a) 0.017 4 
Iron 0.03 (b) 0.17 E with 6% Fe 
; (a) 0.008 Me Z ith 
a g@ 2n5 with 
Magnesium 0.06 (b) 0.02 1% Mg. 
{(c) 0.11 




















LAlloys with about 0.2% addition* could not be hot- 
deformed, and no wire was drawn. 

The tests showed that the creep strength 
of pure zinc is increased considerably by 
additions of chromium, cobalt and iron, 
especially in the range of the solubility in 
zinc. The alloy of zinc with about 0.15% 
Fe was found particularly suitable for elec- 
trical - installations, and superior to zinc- 
aluminum wire. As regards the corrosion 
behavior and intercrystalline corrosion, the 
former is much better. 
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CHEMICAL 


Designing Molded Plastics Parts: séisistanc: 


From the engineering files of One Plastics Avenue 





Many applications of plastics are specified to take advan- 


tage of the chemical resistance of plastics. The degree of 


dimensions, and surface appearance, or the loss of strength 


which the plastic shows when immersed in the chemical 


Tan Pa 


, resistance is usually evaluated by the change in weight, at a given temperature and for a given time. 































































































7} 
The various reagents which are commonly } 
used are most conveniently grouped as 
shown in the chart below. The effect which 
they have on the plastic is measured by d« 
scribing its appearance or condition after 
exposu ' I +. DI icat msa pil ate thes: 
tests exactly, the table should be used only 
Courte E. 1. Dupont de Nemours & Co. ) Courtesy of Galloway Co., Iric 
j as a guide to pick the most likely materials, | ae 
f Pla used for thisrayon spinning bucket because and actual service tests should be made Milk handling equipment such as these cream sep- 
: ‘ - - . < < =: < ate VU & ‘ , arator skimming disks makes use of the chemica} 
s 6 Ks jood acid resistance and light weight making sistance of plastics. These dhe have seed ipdisanes | 
f the t easy to balance. to lactic acid and the corrosive cleaning solutions that 
are used in cleaning dairy equipment. 
CHEMICAL RESISTANCE AT 25° C° 
; KEY R—SURFACE ROUGHENED N—NO EFFECT L — DELAMINATED 
| . D— DISSOLVED S$ — SOFTENED Z— CRAZED 
fi — . | = | | 
| te T  Cait Laminated | | Vinyl Chi. Metha- | ee ee 
Phenolic Phenolic | Phenolic | Urea Acetate eryiate Styrene Nitrate | Acetate 
i —__—__— -— ~ ~— — - +—-— — + 
1, Sulfuric Acid R N | S R N | N | N N Z 
—_ —— . —E —$$K— es ooo + ee —$___—___ a ne a 
10% Nitric Acid R N Ss R N N N N D 
+ ——E7 — —EE —— + — t - + — — — 
o Sodium Hydroxide | D L N |... ee ee oe D 
} ——— —_— —— 7 — ’ ™ — t — + = 
‘ ¢ Sodium Hydroxide R D Siindq 100 N | _N | oN Z R 
—ncanieniiesanens = _ — | —_ — -—_——— “fe == a Ee 
i >) Sodium Chloride N N S N N N N N N 
——————_—_—_—_——— ; —— — eo ———_—_— a 
; Distilled Water | N N N | N N N N N | N 
i - ———— + —— aa + —_-: > - | - T — ee "a ——_—_——_ + 
; 95% Ethyl Alcohol N age Cer ere ae ee ee ae) eS |lC«e 
| Acetone N Bad R | WN D ] D D D D 
Carbon Tetrachloride N N | N N N | R D | N N 
———EE —_— + —_ ‘ ——$———$_ -_--~— b ———— —_————— t ——-————__—_—_4 a 
Gasoline N N | N N N N D N N 
- : 
n . REPRINTS of this advertisement may be obtained by writing Section F-221, One Plastics Avenue, Pittsfield, Mass 
Hear the General Electric radio programs: “The G-E All-girl Orchestra’ Sunday 10 P.M. EWT, NBC. ‘The World Today” news every weekday 6:45 P.M. EWT, CBS. 
C- 
c- BUY WAR BONDS 
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Stainless Steel Pickling Tank 
of PYROFLEX Construction 


a 





HIS Pyroflex unit designed 

by Knight engineers and 
built at Akron is used for 
pickling stainless steel in a 
solution of nitric and hydro- 
fluoric acid. Provision is made 
for heating the acid with a 
suitable coil protected by being 
countersunk in the bottom 


brick work. 


In nearly all cases these tanks 
were originated by Knight 
engineers. They were given 
just the problem and the needs 
of the customer at the start. 
They then created, designed 
and built these Pyroflex units 
and guaranteed their successful 


performance. 


Why not purchase a tank 
designed specifically to fill 
your exact needs? In so doing 
you get the Knight organiza- 
tion’s 30 years’ experience in 
the handling of corrosive 
materials. Full details about 
your needs will insure prompt 


attention. 


MAURICE A. KNIGHT 


97 Kelly Ave., Akron 9, Ohio 








While the bending number of the latter 
is reduced 96% after 14 days in the water 
vapor test, and the surface layers are 
entirely disintegrated, the reduction was 
only about 30% in zinc-iron wires without 
an indication of intercrystalline disinte- 
gration. 

The tensile strength of pure zinc is 
14.4 kg. per sq. mm. (20,300 p.s.i.); an 
addition of 0.19% Cr increases it to 21.2 
(30,100 p.s.i.); of 0.17% Fe to 17.1 
(24,300 p.s.i.); of 0.008% Mg to 40 
(56,900 p.s.i.); of 0.11% Mg to 45 kg. 
per sq. mm. (64,000 p.s.i.), with prac- 
tically the same electric conductivity of 
around 16.5 ohm per m. per sq. mm. The 
elongations at fracture of these wires are, 
in %, 50, 45, 25, 5 and 2, respectively 


—R. Reinbach. Z. Metallkunde, Vol. 35, 
Apr. 1943, pp. 99-103 


Aluminum Bronze in Marine Use 


Condensed from 
“Shipbuilder and Marine Engine-Builder 


In recent years aluminum bronze h 
found its way into the marine industry 
principally due to its excellent anti-cor: 
sion properties, to which is added high 
strength hardness and resistance to wea 
The corrosion rate of aluminum bron 
(85.5 Cu, 10.6 Al, 3.1% Fe) of 
mgm. per sq. dm. per day compares: fav: 
ably with that of a gunmetal (85 Cu, ‘ 
Sn, 3.6 Pb, 2.3% Zn) of 7.5 mgm. ; 
sq. dm. per day, both alloys being test: 
in sea-water. 

In relation to impingement attack a 
cavitation erosion, aluminum bronzes ha 
very satisfactory properties and conden 
tubes of aluminum bronze, containing 
to 7.0% Al, together with a proporti 
of nickel, have been used satisfactorily in 
marine and shore power installations in 
which both those conditions exist. 

In addition to high tensile strength and 
a fair ductility, aluminum bronze (12% 
Al) has a Brinell hardness of 75 in its 
unworked normalized condition, and this 
hardness is increased as the quenching 
temperature is increased as shown in the 
following table: 














Quenching 

temp., F. 750 930 1110 1290 1470 
Brinell 

hardness 155 140 125 165 200 

















As regards resistance to wear, the addi- 
tion of a slight amount of lead to aluminum 
bronze improves this property as well as 
its general workability. Such alloys are 
extensively used in gearwheels and worm 
nuts, and in parts in which high com- 
pressive loads may occur in association 
with indifferent lubricating conditions. 

Many important fittings in the salt-water 
cooling circuit of marine power units have 
been made from aluminum bronze, in- 
cluding centrifugal pumps (93.5 Cu, 6.5% 
Al) branch pipes, and sluice valve bodies 
(88 Cu, 9 Al, 3% Fe) in the hydraulic 


circuit. High tensile valve bodies usually - 


contain 80 Cu, 10 Al, 5 Ni and 5% Fe. 
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A VALVE OF GLAS 
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The Sprague Meter Co. builds into the No. 1A gas 
meter a valve mechanism which gives years of trouble- 
free service. And an important factor is the valve of 


PY REX Brand Glass No. 774. 


WHY PYREX BRAND GLASS WAS SPECIFIED FOR — 


1. A tight valve 


The dimensional stability of PYREX Brand Glass No. 774 assures 
accurately flat surfaces will stay flat. 


2. A non-corroding valve 


Because PYREX Brand glass No. 774 is resistant to foreign mate- 
rials, liquid or gas. 


3. A wear-resistant valve 


The hardness of PYREX Brand Glass No. 774 assures resistance 
to the continuous lapping against the valve seat. 


4. Minimum power loss 


Light, smooth PYREX Brand Glass No. 774 imposes no undue 
frictional loads. 


PYREX Brand Glass No. 774 is versatile—possessing a 
balance of properties found in no other material. You will 
find it proved and readily available—and it may make 
your ideas a reality. 

For comprehensive information on Industrial Glasses 
by Corning—properties, forms available and _ typical 
practical designs—get your copy of the new bulletin 842. 


» Lorine att York 
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“PYREX” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, New York 
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Corning Glass Works, Industrial Sales Dept. 
Corning, New York 


Please send me a copy of your Bulletin 842 
by Corning.” 


Name 
Firm 
Street 


City and State 
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should an Elephant’s Hide be? 


: Thick enough to withstand 
the attacks of its enemies... 


That's also true of your stainless equipment 


... Why pay for more stainless metal than 
Users of 
ingAclad include: 


American Cyanamid Co. 
Armour & Co. 
Carnation Milk Co. 
Corning Glass Works 


E. I. DuPont de Nemours 
Co. 


you need? ... By using IngAclad you greatly 
reduce the material cost, yet have perfect 
stainless protection on the exposed surface 
...IngAclad consists of a 20% cladding of 

Firestone Tire & Rubber 


finest stainless steel bonded by the Ingersoll Co. 


Graver Tank & Mfg. Co. 
Groen Mfg. Co. 

Leader Iron Works 
Monsanto Chemical Co. 
Procter & Gamble Co. 
Sherwin-Williams Co. 
Solvay Process Co. 
United States Potash Co. 
Whiting Corp. 

and many others 


Process to a backing of mild steel. 


lf you are considering modernizing your 
plant with stainless equipment, be sure to 
investigate IngAclad ... the only Stainless- 
Clad material with a 12-year record of 


satisfactory service in continuous use. 


Write for Special IngAclad Folder 
and Manual of Fabricating and 
Welding Procedure 


INGERSOLL STEEL & DISC DIVISION 


BORG-WARNER CORPORATION 


310 South Michigan Avenue : 


f ne ; New 


Chicago, Illinois 


Also Producers of Ingersoll Solid Stainless and Heat-Resisting Steeis 
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Aluminum bronzes have also been used 
successfully for stern-tube bearings where 
strength and hardness are required, and 
for many miscellaneous fittings such as 
shackles, eyeplates and bolts. “In small 
speed-boats, in which supercharged high. 


output engines are installed, cast aluminum. : 


bronze cylinder heads have been used 
with success, and for marine propellers, 
particularly in small high-powered marine 
craft, 7% aluminum bronze alloys having 
fairly large additions of iron, and slight 
additions of nickel and manganese give 
satisfactory results on account of their 
slightly better corrosion-fatigue properties 
compared with most copper alloys. 


—R. A. Collacott. Shipbuilder & Marine Engine. 
Builder, Vol. 51, June 1944, pp. 242-245. 


Aluminum Alloys Containing Cerium 


Condensed from “Novosti tekhniki’”’ 


Experiments were conducted to determine 
the effect on the properties of aluminum 
alloys by the addition of small amounts of 
cerium. Studies were made with secondary 
aluminum-alloys containing 4 to 12% Cu 
with a high amount of impurities: 0.8 to 
3.3 Fe, 0.25 to 1.5 Si,0.3 to 1.5% Zan, 
and 1/10% Pb, Mn, Mg. 

A study was also made of an alloy 
taining a small amount of copper $$ 
than 2%) with an increased amount of 
silicon—7.6%. 

Cerium was applied, not in its pure state 
but in the form of “mix-metal,” metal 
alloys belonging to the rare earth group of 
metals (cerium, lanthanium, praseodymium, 
neodymium, terbium, samarium and evro- 
pium ), with iron. The “mix-metal” used was 
a coarse grained material. 

According to the iron content (4 to 


9%), it was sufficiently pure. The amount 
of cerium in “mix-metal” is usually 55 to 
65%, the rest, excluding iron, being ef 
rare earth metals. All these metals in the 
study were considered with cerium so that 
in the detailed explanation of the m 
“cerium” all these metals are included. This 


is permissible, since well-known diagrams 
showing properties of aluminum alloys of 
the rare earth group are analogous to the 
diagrams showing properties of the alu- 
minum-cerium system. 

In the same manner, the behavior of these 
metals in aluminum alloys is analogous to 
the behavior of cerium in them. On the 
other hand, maintaining cerium in “mix- 
metal’’ becomes most important. 


Adding the Cerium 


Production and separation of cerium from 
other metals of the rare-earth type is vefy 
complex and uneconomical. The expefi- 
ments showed that it is unnecessary, and 
that “mix-metal” with a possibility of lower 
iron content can be used instead of the 
pure cerium. 

The content of cerium in this experiment 
shifted from 0.1 to 1.0%.- To study alloys 
with a higher cerium content was inadvis- 
able inasmuch as introducing larger quaa- 
tities of this element would greatly increase 
the specific gravity of alloys (specific gravity 
of cerium is 6.8) and greatly increase 1 
cost. 

Cerium was introduced into alloys in the 
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ENGINEERED PLASTICS FROM DESIGN TO ASSEMBLY 








THE SYMBOL OF 
ENGINEERING EXPERIENCE 


AND MOLDING SKILL 
REPRESENTATIVES-- 


DETROIT 2 


805-06 NEW CENTER BLDG. 
6 


NEW YORK 1 
19 W. 34TH ST, 


LOS ANGELES 35 


1440 SO. ROBERTSON BLVD. 


* 
CANADA 


A. & M. ACCESSORIES LTD. 
19 MELINDA ST., TORONTO 


744 W. HASTINGS ST. 
VANCOUVER 


1405 BISHOP ST., MONTREAL 





— oe COR pees een emn npemmmmamete 
gee Bee Se. 4 ee 
es 


g@ PLASTICS A 














OCTOBER, 


1944 





ee 








NG 


weoTer 









ee 


5 EX EE i 


Metal rings molded in permanent 
alignment . . . this is one of many appli- 
cations in which our design engineers 
have successfully used plastics with 
complementary metals. Working with 
these combinations, they have devel- 
oped some original techniques which 
have solved a number of problems for 
military aircraft manufacturers. 

You may never need a molded rotor 
complete with multiple bi-metal rings, 
such as we show in this enlarged view. 
But the design engineering skill, mold- 
ing experience and facilities that are 
required for the volume production of 
such an item might be used to benefit 
your products — products to be pro- 
duced for war requirements and/or in 
the planning stage for postwar pro- 
motion. 

Regardless of how you may have 
considered plastics in the past, it is in 
your interest now to reconsider them 
for the possibility of new applications. 
Military requirements for rigidly held 
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tolerances are one of the factors that 
have brought about improvements in 
molding methods. These may have a 
bearing on the performance of your 
products. 


How you benefit the most from our 


plastics experience and facilities 


Call on us in the beginning—when 
the product or part is in the idea or de- 
sign stage. This gives you full advan- 
tage of our plastics experience. From 
a study of your particular problem, we 
determine the benefits of molded plas- 
tics for the job at hand. Our engineers 
help in the design development. From 
the many kinds of plastic materials, we 
select those that have the desired prop- 
erties for the specific application and 
molding process. Calling on us early, 
you are assured of the right use of plas- 
tics and of a design that permits maxi- 
mum manufacturing efficiency. Write 
for free copy of Folder File MA10, 
outlining and illustrating our services. 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 
MOLD MAKING e« INJECTION & TRANSFER MOLDING e« COMPLETE ASSEMBLY 
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HAVEG resists 


ACIDS AND ALKALIES 
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HAVEG-SARAN 7 
Tubing; Pibe & 

Fittines; and 
sheets are avail- 


now, 


HAVEG Chemical Equipment is 
molded from an asbestos base plas- 
tic. It is made in seamless one-piece 
units as large as 10 feet in diameter 
by 12 feet high. HAVEG Equip- 
ment is acid and alkali resistant 
throughout its eatire mass. Its re- 
sistance is not simply in a coating 
or lining. 


HAVEG Equipment has strength, 
toughness and durability. It is unaf- 
fected by rapid temperature changes. 
It may be used continuously at tem- 
peraturesuptoandincluding, 265°F. 


Bulletin F-3 gives complete en- 
gineering, design and 
application data on 
standard and special 








able from stock. ty pe * of H AV E G 
HAVEG-SARAN 4 ° 9 
is also described equipment, pipe, 


Tied fra | valves and fittings. 


Send for a copy today. 


a~ 
HAVEG CORPORATION 
0 ee NN 


NEWARK, DELAWARE 








A. Vertical HAVEG 
Pressure Tank. 





B. Ten Foot Diameter Tank. 





C. Willey HAVEG Pump. 





FACTORY-MARSHALLTON, DELAWARE 


CLEVELAND 


50 Leaders Building 











form of an aluminum-cerium alloy. The 
latter was prepared by melting pure alumi- 
num with “mix-metal.” The alloy was 
calculated to contain approximately 9% Ce. 
According to the experiments, eutectic alu- 
minum-cerium contains 8.9% Ce. and has 
a melting point of 637 C. The smelting can 
be performed in an ordinary graphite cro- 
cible heated in electric ovens or oil furnaces. 

“Mix-metal” dissolves easily and quickly 
in molten aluminum. However, it is neces- 
sary to note that in the aluminum-cerium 
system there are several inter-metal combi- 
nations (#.e. AlsCe, AleCe), having a melt- 
ing point above 800 C. When that occurs, 
they (the combinations) would not dissolve 
but settle on the bottom of the crucible. 
This can be avoided by heating the alumi- 
num at 900 to 1000 C. 

Loss of metal is very small if accurately 
worked out (from 0.5 to 1.5%); loss of 
cerium in fumes fluctuates from 0.2 to 
1.5%. To reduce the loss, it is possible to 
apply a protective slag, of a mixture of 
potassium chloride and sodium in equi- 
molecular relation. 

The aluminum melts under the layer of 
slag and is heated quickly to the needed 
temperature. Chunks of “mix-metal” (well- 
cleaned of the oil in which they are gener- 


ally preserved), become submerged in the 
crucible and held down to the bottom by 
porcelain, iron or carbon rods. 
‘““Mix-metal” dissolves quickly, and con- 
tents of the crucible are quickly mixed 


» and poured into basins. 


In preparing alloys, there is no nee.’ for 
marked overheating of metals prior to con- 
verting them into aluminum-cerium iloy. 
Alloy melting usually took place withour the 
application of any kind of flux. Occasion- 


ally, it was necessary to clean off oxidized 
compounds by applying small quant of 
zinc chloride (approximately 0.2% the 
weight of the alloy) before pouring iff 


Mechanical Properties 


The study of alloys containing um 
clearly indicated a beneficial effect on the 
properties of aluminum alloys by the addi- 
tion of cerium. After corresponding heat 
treatment, there was a constant improvement 
of mechanical properties of aluminum 
alloys. 

For aluminum-copper alloys the follow- 
ing heat treatment was applied: tempered 
for 4 to 4.5 hr. at 500 C., hardened in cold 
water and artificially aged at 175 C.; period 
of duration at 175 C. fluctuated between 4 
to 8 hr. 

Maximum improvement in mechanical 
properties of alloys was observed by the 
addition of 0.3 to 0.35% Ce. This showed 
a higher tensile strength of 20 to 30% and 
a hardness test, according to Brinell, 12 
to 20% higher than alloys containing no 
cerium. Other samples showed an increased 
elongation of more than 15%. 

Particularly notable was the increased 
elongation of several samples of silumin- 
alloy (containing less than 2% Cu and 
7.6% Si); in other samples it rose from 
30 to 50%. 

Introduction of cerium in quantities less 
than 0.3% also showed improvement, but 
with corresponding less effect. Addition 
of cerium in amounts over 0.4% proved 


(Continued on page 1078) 
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FOR LONG PERIODS 
WITHOUT TROUBLE” 


That's the remarkable record of 
Stokes Presses in many plants— 
making accurate parts without 
appreciable deflection of the 
press. 


It pays to buy rugged presses for 


forming powdered metal parts— 
presses with 25 years of pioneer- 


ing and production experience 
behind them. 


No wonder nine out of every ten 
porous bearings are odudie on 
Stokes Automatic Presses, and 
manufacturers of countless other 
powdered metal parts, sucH as 
Alnico magnets; motor brushes, 
contdct points, carbide tool bits, 
ordnance components, small ma- 
chine parts, etc., use Stokes 
Presses exclusively. 


F. J. STOKES MACHINE COMPANY 
5972 Tabor Road Philadelphia 20, Pa. 
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NON-FERROUS 
PLASTER MOLD 
PRECISION CASTINGS 


(Capaco Castings Process) 


Manufacturers of 


Automobile Bodies : “. 
““Beautyware” Plumbing Fixtures 
Airframe Parts 

Gun Turrets 

Droppable Gas Tanks 

Tank Hulls | 
Castings 
Other Defense Products | 


Plants at Detroit - Evansville - Cleveland 


BRIGGS MANUFACTURING CO. | 


Non-Ferrous Castings Division 


7 12825 Taft Ave., Cleveland 8, Ohio 
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Amersil* 
oF many advantages over all other ma- 
3092 terials when used in the fabrication 
of many pieces of chemical and in- 

POINT dustrial plant equipment. 

It withstands, operating tempera- 
tures of 2100°F. with peaks up to 
2700°F. permissible for short periods. 
Its coefficient of expansion is 

g sHORT 0.000000054 per degree of C. over a 
FO range of 0° to 1,000°C. This is 1/34 
PERIODS that of copper, 1/17 that of platinum, 
1/9 that of tungsten. It is inert to 
acids, even when hot and concen- 
21 00°F trated—except hydroflouric (at all 

nuousty temperatures) and phosphoric above 
ONT! 270°F. and is unaffected by the halo- 
gens, with the exception of flourine. 
+ OF It does not contaminate the acids 
COEFFICIEN handled. It withstands severe ther- 
EXPANSION IS mal shocks, is light in weight and 
90000054 provides unique electrical insulation 

0.0 values. 

A new Amersil* Catalog is now on 
the press. Write today—on your 
business letterhead, please—and re- 
serve a copy. 
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"The registered trode nome of the only Americon 
maenvtocturer of o complete line of fused silice products. 
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to be unnecessary, and even showed a neg: 
ative effect on the alloy properties. 

Also notable was the improved effec 
on the casting qualities of aluminum-copper 
alloys resulting from the addition of cerium, — 
Experiments with casting made of secon. 
dary aluminum alloy without cerium showed — 
piston rejects amounting to 16.6%, as 
compared with piston rejects, cast from — 
alloy containing 0.36% Ce, amounting to 
8.9%. 3 

Furthermore, pistons without cerium were ~ 
rejected (67%) primarily for cracking 
(for reasons attributed to alloy properties)” 
and 33% for blow holes; however, piston — 
rejects cast from alloys containing cerium, 
rejected for bubbles only, were largely due — 
to the work of the casting shop. Rejects | 
for cracking in this case was 0. . 

Metallographic experiments indicated 
that alloys containing cerium have a finer. — 
grained, more even microstructure. The 
latter is also responsible for the diminishing 
of the 3rd component eutectic of Al-X phase 
(often seen in the slide in the form of so- 
called “Chinese script’ ). 

The microstructure has a finer grain 
than alloys not containing cerium. This 
beneficial influence may be explained by the 
fact that cerium softens the iron-silicium 
phase—constituting phase X in the alloy 
structure. 

The foregoing permits the conclusion 
that it is completely feasible to add small 
amounts of cerium to aluminum-a!loys. 
Particularly in the case of secondary alloys, 
containing iron impurities, the addition of 
cerium improves the properties of alum: num 
alloys, permits wider use of secondary alu- 
minum alloys, and improves the quality of 
the nroducts cast from these alloys. 











































S. Smirnov-Verin. Novosti te /niki, 
Vol. 9, Dec. 1940, pp. 20-21. 


Corrosion of 
Sandblasted Stainless Steel 


Condensed from “Metal Finishin 













As a result of the observation that some 
sandblasted 18-8 stainless steel aircraft parts 
rusted in service, a study of the corrosion 
resistance of this material was carried out. 
Two sets of specimens 6 by 6 by 0.031 in. 
were used in the tests. One set was cut from 
annealed stock and one from _half-hard 
type 321 stainless steel. 

Specimens from each set were treated as 
follows and exposed in a salt spray cabinet: 
(a) No treatment, (b) sandblasted, (c) 
sandblasted and passivated, (d) hydroflu- 
oric-nitric acid pickled, (e) hydrofluoric- 
nitric acid pickled and passivated. Total 
exposure time was 100 hrs., with hourly 
observations the first six hrs. The salt 
spray was operated at 95 F., with a 20% 
salt solution and 25-lb. air pressure. 

Specimens treated as in (a) and (é) 
above showed a few rust spots after 100 
hrs. Specimens treated as in (b) showed 
rust in one hr., specimens treated as if 
(c) in four hrs., and as in (d) in 24 his. 

Similar exposure tests were repeated if 
which a quantitative determination wWwé 
made of the loss of weight of the specimens ~ 
due to corrosion. Results were parallel t ~ 
the above. 




























METALS AND ALLOYS” 


How to avoid misestimating the 


qualities required to meet a specific service condition 
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Pin [ This new booklet on Metal Quality will help development of metal quality is described and 
| you to obtain the exact qualities needed to meet illustrated in a manner that provides guidance 

d as a specific service requirement. How you utilize for design engineers, metallurgists, production 
inet: fi metal quality to insure the dependable perform- 
(Cc) ance of operating mechanisms, under a wide 

fu- variety of operating conditions, will determine 

Cota your progress under peacetime competitive con- 


and management executives, whose task it is to 
determine the metal quality required for safety 
and dependable performance. In this booklet you 
will find, for the first time, factual information 
oufly § ditions. Metal quality — be developed on metal quality as developed to its maximum 
” : Uz to the exact degree required to meet a in forgings. All who desire to utilize fully the 

Cg specific service condition, and this book- advantages of forgings should find this booklet 

\ let presents many examples that prove it , = 
ee 
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valuable for reference. Ask your source for! 
Beginning with the cast steel ingot, the forgings for a copy of this booklet, or write direct 


DROP FORGING ASSOCIATION 
605 Hanna Building ¢ Cleveland, Ohio 


Please send booklet on “Metal Quality—How Hot Working Improves 
the Properties of Metal.” 


Name Position 
Company 
Address 





Please attach this coupon to your business letterhead. 


Higher 
Corrosion Resistance 
in these 


STAINLESS STEEL 
CASTINGS 


The casting of alloy steels 
LP is an art. Atlas metallurgists 
having pioneered the casting of 
stainless alloy steels, are thor- 
oughly familiar with the intrica- 
cies involved. All stainless steel 
castings must be designed for the 
particular job. Therefore when 
a Casting is in the blueprint stage, 
Atlas metallurgists can save 
much redesigning if consulted at 
once. There is no obligation for 
this valuable service. Your in- 


quiries are invited. 


Write for Illustrated Bulletin 








Thus, the annealed sandblasted sheets 
(specimens b) lost from 0.0041 to 0.0071 
gms. while the specimens treated as in (e) 
lost from 0.0001 to 0.0005 gms. The sand- 
blasted-passivated specimens lost from 
0.0025 to 0.0029 gms. 

In all cases the loss of weight by corro- 
sion was considerably greater for the half- 
hard than for the annealed specimens. 

The results of these tests definitely show 
that sandblasting does promote or accel- 
erate corrosion of this type of stainless steel, 
even though passivation follows the sand- 
blasting. 

: F. A. Truden. Metal Finishing, 

Vol. 42, June 1944, pp. 335-337. 


Future Steels 


Condensed from “Machine Design” 


Important wartime developments have 
been along the following lines: Fatigue 
endurance, heat treatment, castings, welding, 


alloy evaluation, hardenability, special ad-* 


ditive agents, and N.E. steels. 

We have had to revise some previous 
conceptions. Thus, we now learn that some 
parts need little or no toughness in the 
steel. Again, contrary to an idea held rather 
widely, the highest hardenability steel avail- 
able may not be the best as demonstrated 
notably by Ford, Chrysler and Timken-De- 
troit Axle. 

However, all parts cannot be handled 
this way, as some must really be hardened 
throughout. Through-hardened parts hav- 
ing stress raisers, or subject to corrosion, 
can sometimes be improved in fatigue resis- 
tance by going in the opposite direction. 

Shot peening may eliminate the need 
for expensive surface finishing, and the 
roughened surface produced by shot peen- 
ing may better retain the lubricant. Prin- 
ciples of annealing have been. postulated 
more precisely than before. 
has been improved by cycle annealing in 
axle shafts, gears, etc. Carbon nitriding or 
dry cyaniding have progressed. 

Scientific studies of foundry problems 
have taught much about steel melting and 
deoxidation, flow of molten metals and 
cooling phenomena. Greater use of X-ray 
and gamma-ray will take place after the 
war, but jobbing foundries may find com- 
petition severe in the more scientific age. 

In welding, two outstanding develop- 
ments are spot and arc welding of armor 


and other highly stressed parts, previously | 


considered unweldable. Flame cutting of 
steel has so increased in accuracy that many 
intricate parts are cut so nicely that no 
subsequent machining is needed. 
Synchronous timing equipment has made 


possible extremely accurate performance, 


with one stroke of the spot welder, of a | 


sequence of operations consisting of weld, 
grain refine, quench and temper. Greater 
attention will be paid to “design for weld- 
ing.” 

It is now realized that the effect on hard- 
enability of a single element often is ex- 
ceeded by the cumulative effect of the same 
total percentage of several elements, each 
present in small amounts. In specification 
of materials by engineers, the trend may 








Machinability 








ALLOY 


POWDERS 


POWDER 
METALLURGY 


ALLOY STEEL POWDERS 
* 


STAINLESS and 
HEAT-RESISTING 
POWDERS 


DURALUMINUM 
POWDER 


PRE-ALLOYED BRONZ 
POWDERS for BEARINGS 


COPPER NICKEL 
ALLOY POWDERS 


CUSTOM POWDERS 
@ 
Powders are available in 
briquette form for remelt 
ing as master alloys, for 
hard surfacing, or for cen 
trifugal casting. 
* 
Our reséarch staff will be 
glad to cooperate in every 
way possible. A letter will 
bring prompt response. 


UNEXCELLED 


MANUFACTURING CO., INC. 


11 Park Place, New York ) ee 


ME@TALS AND ALLOYS 


a, s 








It's a long jump from fishing lures to landing craft. 
Such are the versatile uses of metals from 
Western. Supplied in sheet or strip, drawn or 
stamped parts, Western metals are now used in 
vital parts of war equipment that floats—flies— 
rolls—shoots. Looking ahead to peacetime busi- 
ness, our engineers and metal experts welcome 
inquiries from designers and engineers work- 
ing on post-war products. Our mills are located 
at East Alton, Ill., and New Haven, Conn. 
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a Moste WIU erass MILLS 


Division of WESTERN CARTRIDGE COMPANY, East Alzton, Ill. 


BRASS e BRONZE « PHOSPHOR BRONZE + NICKEL SILVER «© COPPER 
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“HE SAYS HE CAN 


THANK PURDY FOR 
HIS PRESENT 
FLUID CONDITION.” 


Purdy can get you all set, too, 
for changes looming up. First 
thing we suggest is you stop 
right now on the stocking up 
ot war steels. Depend on our 
inventory of over 6,000 items. 
Then when war contracts 
terminate, depend on us to get 
you set for civilian produc- 
tion. No matter whether your 
contract ends in a matter of 
weeks or a matter of months, 
you'll know that you won't 
get caught with heavy stocks 
you can’t use. 

And whether you’ve an emer- 
gency problem of supply or 
application or a long range 
planning question, consult 
our sales engineers. They have 
the complete PLANET line to 
back them up! 


Ch Rfcdy Co. 


INCORPORATED 


790 Greenwich St. * New York 14, N.Y. 














be toward stipulation of mechanical require- 
ments, with no mention of steel to be used, 
leaving steel selection to the metallurgist. 

Hardenability is one metallurgical term 
that should be understandable, even to the 
most aloof engineer. It is not a foreign- 
language word, nor coined in honor of 
someone; it simply means the ability to 
harden (by heating and quenching). 

Hardenability can be calculated from 
composition and grain size by methods 
devised by Grossmann, fairly accurate for 
steels of medium hardenability, but less so 
for those with very low or very high hard- 
enability. It now appears unquestionable 
that hardenability specifications are coming 
in the not far distant future. At present, 
steel producers are not in a position to 
control hardenability consistently within 
the narrow ranges of some users; hence, 
outlets for “off heats” must be available. 

As to addition agents, the most important 
and only generally-accepted effect of adding 
any of these agents to properly prepared 
steel is increase in hardenability. 


—W. P. Eddy, Jr. Machine Design, Vol. 16, 
July 1944, pp. 127-132, 162, 164. 


Welded Construction 


Condensed from “Engineers’ Digest” 


In designing for fabricated construction, 
the effect of assembly and welding proce- 
dure on the product must be considered. 
Arrangement of machinery pads and bosses 
needs careful attention. Plug welding of 
pads in the center of plates whose width 
exceeds 12 times their thickness does not 
seem efficient, as it creates extra welding 
heat and requires more time. A single, 
thicker plate would be preferable. 

To avoid any drumming effect, extensive, 
uninterrupted surfaces should have ribs, 
holes in the surface, gusset plates of a 
different steel, or the so-called “cell” con- 
struction. 

In many cases fabricated construction will 
not compare favorably with castings. Cast 
construction may be more economical, as 
labor costs in welding form one. of the 
main factors in total cost. Bending single 
plates instead of welding twg plates, and 
use of standard rolled sections, forgings and 
castings are often economical. 

Machinery allowances can be smaller for 
fabricated construction than for castings. 
Allowance must be made for rolling mill 
distortion in heavy plates. Preparation of 
the. welds may be accomplished by machin- 
ing or flame cutting, preferably the former. 
Use of U-welds rather than V-type permits 
use of larger electrodes for first runs. Fillet 
welds are more economical with small 
throats and long runs. 

The design work includes (1) develop- 
ment of the design itself, (2) a drawing 
to show the best way of cutting the material, 
and (3) a drawing to give instructions to 
the welding operators. 

A lathe bed was built in three sub-assem- 
blies, consisting of two outside wall por- 
tions and an internal stiffener. Separate 
heat treatment was applied to the sub-assem- 
blies before final assembly, after which the 
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WHISPERING 
CAMPAIGN 


Word of mouth travel has built up « 
list of almost 1,000 users of Strened 
metal ranging over 36 states, employ- 
ing this unusual alloy in many weys. 


its principal use is for drawing and 
forming dies . . . body tops, fenders, 
radiator grills, hoods, lamps . . . re- 
frigerator tops, sides, doors, trays . . . 
stove parts, tractor parts, farm imple- 
ment parts, caskets, grave vaults, etc. 


Strenes can be cast very close to shape 
lusually \,”") . . . thereby greatly re- 
ducing machining time. Its graphitic 
lubrication rate is very high, hence 
runs of 1,000,000 deep draw parts 
are not unusual, 


Here is an aiioy you should look intc 
and we are ready to cite hundreds of 
plants for you to contact on the subject 


Also . . no matter how extensive 
your tooling program Advance has the 
capacity to handle the casting end 
and give you excellent service. 





100 Parnell St. 
Dayton 3, Ohio 
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¢ “MN AREFULLY compiled cost figures by “Cus- 

’ tomer X” reveal this fantastic saving in actual 
practice by using die-castings as compared with 
other production methods. 


By using ADVANCE die-cast parts, on the “Jack 
Box” for bombers’ intercommunication system 
here illustrated this prominent electrical equip- 
ment manufacturer cut in half the manhours and 
number of operators required. 


a 


Released for other work were not only these men 
but also the machines involved—millers, shap- 
ers, sanders, and grinders,—occupying 4000 sq. 
ft. of floor space! 


Consider what this means in stepping up produc- 


tion now and in meeting keen competition after 
V-Day. 














Official Photo U.S. Air 
Forces, Faces disguised. 


See ha 






Will Die-Castings figure prominently in 


your post-war program? We invite con- 
fidential consultation with our engineers 
NOW. 


ENGINEERS, DESIGNERS AND MANUFACTURERS OF 
DIE-CASTINGS OF ““QUALITY WITH ECONOMY’’ 








AA IMGT AEM Ae 4648 North 15th Street, Brooklyn 22, New York 


OCTOBER, 1944 
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bed was heat treated as a whole. No mea- 
surable variation could be found in the 
bed after 12 months’ service. 

In a bedplate for a motor compressor, 
the main structure is bent from one plate 
and welded only at the corners. Instead of 
bosses for foundation bolts, as in castings, 
the tap plate is spotfaced and the stress 
exerted by the bolts is resisted by pipes 
welded between the top and bottom plates. 
Diagonal ribs strengthen against torsional 
stresses. 


—F. Koenigsberger. Paper, Inst. Mech. Engineers, 
April 28, 1944; as abstracted in Engineers’ 
Digest, Vol. 1, July 1944, pp. 466.468. 


Magnesium Alloy in Design 


Condensed from 
“Automotive and Aviation Industrie; 


For general design work, the following 
properties should be known: Tensile y:<ld 
strength (0.002 in. per in. offset); «!ti- 


mate tensile strength; compressive y «ld 
strength (0.002 in. per. in. offset); ultim.te 
compressive strength (when designing {or 
the Army, assume this value is 1.5 $ 
the compressive yield strength 1 ed 
above); ultimate shear strength; be g 


yield strength (0.005 in. per in. pe:: 1a- 
nent set); ultimate bearing strength (w :«n 
designing for the Army, assume this ie 
is 1.5 times the bearing yield strech 
noted above); modulus of elasticity in 
tension and compression; modulus of 
ticity in shear may be assumed to be 
to modulus of elasticity in tens 
modulus of elasticity in compressi: 
vided by 4 (1—Poisson’s ratio); Poi 
ratio (may be taken as 0.32). 

Although the mechanical propertie: 


. erally exceed the minimum specified, ' 


specified values must be used in d 

except for the moduli of elasticity where 
averages may be used. If the manufacturer 
uses a quality control system coupled with 
stock segregation, it is permissible to use 


the minimum test values. 


The accepted modulus of elasticity of 
6,500,000 p.s.i. occurs only in the low 
stress range up to 1 to 2000 p.s.i., anc is 
difficult to detect by test. At higher stresses 
up to the apparent proportional limit, the 
modulus is lower (5,700,000 to 6,500,- 
000 p.s.i.). This variation in modulus 
should be considered for an accurate anal- 
ysis of stability problems or statistically 
indeterminate structures. 

It is suggested that the straight line 
column formula be used in the short col- 
umn range until more data are available. 


‘In the long column range, Euler’s equation 


for the buckling stress should be used. 
To aid in establishing design curves, if 
is often advantageous to utilize a non- 
dimensional column formula. 

These methods are valid only for col- 
umns having stable cross sections but not 
for lotal buckling or crippling failures and 
torsional instability failures for which very 
little test data are available. 


—R. O. Brittan. Automotive & Aviation Inds., 
Vol. 90, June 15, 1944, pp- 26-29. 
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Here is an amazing Electronic development 
that provides fabricating plants, steel mills, 
shipyards, etc. with faster, more accurate 
flame cutting, with resulting lower costs. It 
eliminates all need, for templates, layouts, 
etc., in large, production flame cutting. 
Light plastic records control all cutting 
along any desired contour in a horizontal 
plane. Cutting"may be reproduced from the 
original records either successively, inter- 
mittently or in widely. separated locations 


and re-used an unlimited number of times. 


STRUTHERS WELLS CORPORATION 


SPECIAL EQUIPMENT DIVISION 


TITUSVILLE, PENNA, 


PLANTS AT TITUSVILLE, PA: WARREN, PA. - OFFICES FROM COAST TO COAST 
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Control and Instrumentation 


Condensed from “Canadian Metals and 
Metallurgical Industries” 


At the plant of Atlas Steels, Ltd., pro. 
ducing tool and special steels, furnaces for 
melting, heating, annealing and heat treat. 
ing are carefully controlled. A pyromet. 
rical laboratory services and checks all 
instruments. 

In the gashouse, four 114-lb. turbo 
blowers supply air for the gas producers, 
Air from the blowers is controlled by two 
diaphragms that operate in sequence. Ap. 
proximately half of the gashouse output 
is washed gas. Gas analysis is taken on 
a 24-hr. sampler once a day. 

In the soaking pits, the temperature 
controls are full proportioning with auto- 
matic drop correction. Pyrometers have 
a range of 1200-2600 F. The set-up for 
one pit consists of recording controller, 
electronic relay, valve drive unit and radia- 
tion-type temperature detector or rayotube. 

Waste gases from 12 soaking pits are 
drawn into waste heat boiler by induced 
draft fan. The pressure. impulse is taken 
from the main steam line, where pressure 
is 150 p.s.i. The boiler does not have 
a furnace pressure regulator. The soaking 
pit flue regulator acts in conjunction with 
the boiler. 

The stoker fired boiler of 400 hop, 
which operates at 150 p.s.i., is equipped 
with control of forced and induced draft. 
A furnace pressure regulator equipped 


with stabilizer operates louvres of iv ‘uced 
draft fan. 

Temperature control on the six-c. type 
gas-fired annealing furnaces consi:is of 


~ three potentiometer-type controllers, elec- 


tronic relays and 15 ft.-lb. drive units 
connected to a butterfly in the com) istion 


airline to each zone. Chrome!l-:iumel 
thermocouples in nickel-chromium »rotec- 
tion tubes are placed in the side walls 
about 12 in. above the bottom the 
load. The pyrometer range is 400 0 F, 


Control of Wire Annealing 


Gas-fired, hood-type wire annea! fur- 
naces consist of 6 movable hoods and 15 
stationary bases. Each hood has an upper 
and lower control zone. Instruments con- 
sist of one 3-point dual control recording- 
controller on the lower zone, a single-point 
controller on the upper zone, two elec- 
tronic relays, two 15 ft.-lb. drive units, 
and four thermocouples. 

There are thirteen 3-zone and six 4-zone 
gun barrel furnaces. The 4-zone units 
have a capacity of 240 kw. and 3-zone 
180 kw. Pyrometers are recording con- 
troller type, one for each zone. 

The electric car furnace is a 3-zone, 2 
chamber, with a capacity of 185 kw. 
Pyrometer-type controllers control either 
chamber. 

Electric pit-type furnaces are of 650 
kw. with 4 zones. Each furnace has its 
own pyrometers. Chromel-alumel thermo- 
couples are placed in side walls. 
hardening furnaces have 2 zones of 225 
kw. and one of 4 zones and 450 kw. 
Pyrometer range is 200 to 2000 F. Ther- 
mocouples are chromel-alumel. 

Oil-fired car furnace controls consist of 


(Continued on page 1090) 
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RE: ORDAK——“‘Files’’ bulky 


rawings on microfilm 


N ming is becoming standard 
in more and more indus- 

lrawings, specifications—all 
p ecords—are microfilmed rap- 
id economically and stored 


v 98% saving in space. Ref- 
e time is cut two-thirds with a 
R ak “film-file,”’ and full-size 
p readily made. panne ferent 
ane ST alll 
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X-RAY DIFFRACTION— 


Reveals the invisible 


Industry is finding many practical 
applications for crystal analysis by 
x-ray diffraction. Minute particles, 
too small to be seen by visible light, 
modify and diffract x-rays. Recorded 
on film, the x-rays form diffraction 
patterns which are of great value to 
metallurgists and engineers in the 
search for better materials and 
methods of metal-treating. 
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PHOTO-VISUALS— 


“Know-how” by “Show-how”’ 


Motion pictures, slides, film strips, 
and photographic operation sheets 
and manuals have proved the most 
rapid and efficient means of training. 
In many other fields—demonstra- 
tion, promotion and safety, for ex- 
ample—photography tells the story 
clearly and completely. 
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STRESS ANALYSIS— 
Previews performance 


Photographic stress analysis studies, 
similar to the photo-elasticity illus- 
tration above, are playing an increas- 
ingly important part in product 
design. Study and analysis of an ex- 
perimental model’s behavior under 
simulated operating conditions en- 
able predetermination of the prod- 
uct’s performance. 
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SPECTROSCOPY— 
Analysis in a flash 


Fast, accurate qualitative and quanti- 
tative chemical analysis, as well as a 
record for reference, is provided by 
spectroscopy. Because analyses of 
even the most complex substances 
are obtained in minutes, irregulari- 
ties in production can be avoided 
and losses prevented. 





INSTRUMENT RECORDING— 
Data reporter 


Photography is used to record tran- 
sient phenomena where instrument 
fluctuations are too rapid for accu- 
rate visual observation—as in cath- 
ode-ray oscillograph traces; where 
the cycle is too long for convenience; 
where a number of indications must 
be recorded simultaneously; and 
generally when a record is needed 
for detailed study and analysis. 


If You Can’t Make the Cleveland Meeting 


We have prepared a Functional Photography Checklist 
which will be useful in determining whether you are 
getting the most out of modern photography. Write to 
Eastman Kodak Company, Rochester 4, N. Y. 


Analyzes " -Improves...Records...Reproduces 



























The serviceable life of electrode- 
posited articles can be determined 
by testing for corrosion resistance of 
base metal and permeability of the 
plated coating. 

This method is conceded to be one 
of the most practical and dependable 
for inspecting specimens and ascer- 
taining results as they would appear 
in outdoor exposure. 


The Munning Improved Salt Spray 
Test consists of a Thermostatically 
controlled Salt Spray Chamber. 


NEW YORK  =-:- 











Salt Spray Testing Apparatus 
Improved Fog-Test Model 


This improved Spray Unit is recommended for producing 
Accelerated Corrosion Tests to simulate service behavior. 


Two Washing Towers. 
Air Compressor. 
Storage Tank and Controls. 

The Chamber is an inclined Al- 
berene stone box, approximately 
3914” long, 26144” wide, 25” deep, 
with water tight plate glass cover. 
Reinforced welded steel frame sup- 
ports tank in position. 

All internal metallic parts are of 
Monel construction; consist of Im- 
mersion Heater, Spray Nozzle and 
Thermometer Control Bulb. 

Adaptable to meet specific require- 
ments. 


These Units are designed for flexibility. They meet varied 
specifications, and prove easy and economical to operate. 


We will be pleased to furnish further details on our 
Improved Salt Spray Test Equipment. Write or “Phone. 


Munning & Munning, Inc. 
Engineers e@ Designers e Manufacturers 
Main Office and Factory, 202-208 Emmett St., Newark 5, N. J. 


PHILADELPHIA 


-t- WOONSOCKET, &., I. 
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three potentiometer-type controllers, elec. 
tronic relays, six 15 ft-lb. drive units, 
six thermocouples and three transfer relays, 
Firing is done with twelve 1)4-in. oil 
burners. 

Oil-fired rolling mill furnaces have the 
same instruments as the soaking pits. 
Drive units have a capacity of 75 ft.-lb, 
Burners are connected to the drive by 
means of levers. 

The oil-fired wire anneal furnace has 
3 zones, controlled in six sections by three 
units. Each zone is fired with six 1-ip, 
proportioning oil burners on each side 
of the furnace. The range of the pyrom- 
eters is 400-2400 F. Thermocouples are 
placed in the center of each zone. 

In the continuous billet furnace each 
zone is separately controlled. Units are 
pyrometers, 1000 to 2500 F., calibrated 
for platinum-plus-10%-rhodium thermo. 
couples, and electronic relays and valve 
drives of 15 ft.-lb. 


—John F. Black. Can. Metals & Met. !nds., 
Vol. 7, June 1944, pp. 38-41 $7. 


Modern Views on Alloys 


Condensed from 
“Journal of the Institute of Met 


In order to limit the field, the el ts 
of the third horizontal row of the Px lic 
Table are considered, with the a on 
of magnesium and aluminum of the sec- 
ond row, and tin and indium of the rth 
row. This selection shows valency «‘‘ects 
the transition process, and the development 
of ferro-magnetism. 

All of these metals, with the exception 
of manganese, form one or more the 
three typical metallic structures, the 
face-centered cube, the body-centere be, 
and the close-packed hexagonal. 

To obtain some indication of how ely 
the atoms are held, and of thei: ze, 
interatomic distances are plotted nst 
atomic numbers. Interatomic distance shows 
a rapid fall from Group I to Group V, 
beyond which the contraction is not so 


marked, and after the atypical manganese 
there is a slight recovery. This general 
principle is seen in all the rows of the 
Periodic Table, with close cohesion about 
Group VI or VII. A plot of the melting 
points confirms this. 

The explanation advanced for this phe- 
nomenon is that, in the first groups, there 
is an increasing number of electrons hold- 
ing the structure together, and then 4 
building up of the underlying ions. 

In comparing atomic radii and ionic 
radii, it is apparent that the latter are 
smaller in the alkali metals, and the two 
are nearly equal for copper, silver and gold. 

Ferromagnetism in iron is not a chat- 


» acteristic of crystal structure, but of dis- 


tance between adjacent atoms. If they were 
farther apart, there would be influence 
upon each other. 


Atomic Size Important 

In forming alloys, the size of the atoms 
plays an important part. If the atomic 
diameters, defined as the smallest distance 
between two atoms in a crystal of the 
element, differ by more than 15% in two 
given metals, they do not fit together easily 
in solid solution. 
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GENERAL ‘ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD CHICAGO (12), Il 
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HOW 10 UP PRODUCTION 
UF RADIOGRAPHS 407 


If you’ve been processing x-ray films in solutions 
of ordinary powders, you can up production about 
40% simply by changing to economical Supermix 
liquid concentrates. 


Supermix solutions process films at a much faster 
rate. Ordinary powders require 744 to 9 minutes to 
develop and clear films, but with Supermix this is 
accomplished in only 4 minutes. 


Nor does this increased speed entail a loss of film 
quality. The reverse is true. Films processed with 
Supermix show uniformly better contrast, density, 
and detail visibility. 


To increase the efficiency of your x-ray film- processing 
room, order Supermix liquid concentrates today from your 


nearby G-E Branch Office. 


CLIP THIS SCHEDULE OF ECONOMICAL DISCOUNT PRICES 


Developer Refresher Fixer 


On bottles to make ONE GALLON 
per bottle $1.00 $1.15 $1.00 
per case of 12 bottles .90 1.03 .90 
On bottles to make 3 GALLONS 
perbottle - . . 2.70 


per bottle in lots of 6 or more ‘ 2.43 


On bottles to make 5 GALLONS 


per bottle 4.50 yb) 4.25 
per bottle in lots of 4 or more 4.05 4.47 3.83 


» increased by the amount of 
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Continuous, Controlled 
DEMAGNETIZATION 






The Magnetic Analysis 
Demagnetizer operates ef- 
fectively, economically, 
and rapidly even in in- 
stances where it is nor- 
mally difficult to obtain 
demagnetization of fer- 
rous materials. With this 
efficient instrument a sin- 
gle semi-skilled operator 
can maintain a speed of 
operation which may 
range from 100 to 150 
feet per minute, depend- 
ing on the size of the material being demagnetized. As the 
method employed is not affected by grease, dirt, scale, or 
rust, materials to be demagnetized require no preparation. 


Although comparatively light in weight, the Magnetic 
Analysis Demagnetizer is substantially built to withstand 
rough handling and mill use. Because it is portable, it may 
easily be moved to locations where materials are stored, thus 
reducing handling costs. 


Magnetic Analysis Demagnetizers are manfactured under 
two classifications, Standard and Special. The Standard De- 
magnetizer is capable of handling material that can pass 
through an opening up to 314” in diameter. The Special 
Demagnetizer is built in two sizes with round openings of 6” 
and 8”; it has been designed for the demagnetization of 
barstock and tubing as it leaves a straightening device and 
is composed of a demagnetizing coil and a control unit. The 
degree of demagnetization before and after passage through 
the demagnetizer is checked by a magnetism detector, a sep- 
arate meter supplied with each Special Demagnetizer for this 
purpose. Write us for further details. 


RA ‘The Test Tells’’ 


MAGHETIC ANALYSIS CORP. 


| 42-44 Twelfth Street 
| | Long Island City, N. Y. 
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If one metal is relatively very electro. 
negative compared to another, there is 
tendency to form a stable intermediate 
phase instead of a solid solution. These 
principles permit the metallurgist to elim. 
inate groups of metals in considering pos. 
sible solid solution alloys. If he wants 
complete solid soiution alloys, he picks 
out pairs of metals of equal valencies and 
equal sizes. 








Maxi- : Valency of Solute 

mum — 
Solu- : | 

bility iq2 » 3p) 5 





Theo- | 1900 | 40 | 20 | 133. 10 
retical 


Cu or 
Ag 


Actual |Ag-Au Cu-Zn Cu-Ga Cu-Ge Cu-As 
100 Ag-Cd Ag-In Ag-Sn Ag-Sb 
40 20 12 7 








Sol. in Ag, | Cd, | In, | Sn, | Sb, 
Cu 5.4 17 |109)| 93 | 59 














on, 


Magnesium, a divalent element with 
hexagonal crystal structure, offers sys 
tem with lithium that suggests possibi|ities 
Alloys are obtained with the eutectic tem- 
perature at just under 600 C. (11 F.) 

Aluminum, having face-center¢ ibic 
structure, and a trivalent element, uz: 

| zling because of its low meltin; int 

Alloyed with elements of lower ncy, 

the result, if possessing the proper tron 

concentration, may be more stable as a 
mixture of two solid solutions. 

W. Hume-Rothery. J. Ins: etals 

Vol. 70, June 1944, p; )-253 





X-Ray Studies in Sheets and \/ires 


Condensed from 
Journal of Scientific Instrum: 


Stereographic projection forms t ais 
of the pole-figure method of repre.cnting 
prepared orientation of crystals in “etals, 
states Dr. W. H. Taylor. Since pole- 
figure represents only one plane, « series 
of pole-figures will generally be required. 

When an initially unoriented specimen 
is rolled or drawn, preferred orientation 
usually becomes important only when the 
stress is well beyond that which would 
cause fracture in a tensile test. Boch slip 
and twinning are involved, and these are 
controlled partly by the crystalline prop- 
erties and partly by interaction at the 
grain boundaries. 

In a rolled sheet of Elektron AM503 
(magnesium with about 1.5% Mn), X-tay 
transmission photographs give the average 
orientation over the whole thickness, but 
by using surface-reflection photographs 10 
a series and progressively etching away the 
surface, detailed information can be ob- 
tained of the orientation at any depth. 

It was found that at the surface the 
crystals were oriented so that the hexagonal 
axis was pafallel to the normal to the 
surface, but that a double orientation ¢x- 
isted below the surface with the axes 4 
-+15° to the normal. 

In examining wires and sheets of tun? 
sten and molybdenum, H. P. Rooksby 
found that shows a texture characteris 
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tic of body-centered cubic materials, and 
that the scatter about this orientation de- 
creases as the reduction in diameter in- 
creases, and in general is least in the center 
of the wire. Annealing at 1000 to 1100 
Cc. (1830 to 2000 F.) does not change 
the texture. 

Molybdenum sheet that has been rolled 
in two directions at right angles shows 
a strong tendency to develop cracks at 
45° to the rolling direction. Glancing- 
angle X-ray photographs show that the 
effect of rolling at right angles to the 
original rolling direction is to perfect the 
parallelism of ome of the crystal planes 
and the plane of the sheet. Other cube 
faces will then be perpendicular to the 
plane and at 45° to the rolling direction, 
giving cleavage planes along which breaks 
occur. Tungsten foil has shown similar 
cleavage-plane brittleness. 

Orientation in sheet steels is a problem 
in electrical machine construction, said Dr. 
J. T. Randall. Silicon-iron containing to 
414% Si is widely used for transformers, 


the silicon imcreasing corrosion resistance 
and » electrical resistance, thus decreas- 
ing y current losses. Because of its 
britt ss it is difficult to produce. It is 
desir to have the direction of easiest 
magnetization parallel to the lines of flux. 

The presence of several glide planes 
com] es the mechanism of reorienta- 
tion ing rolling. Glancing-angle and 
tran ion photographs are used in study- 
ing tation by X-ray diffraction meth- 
ods .e preferred orientation in iron- 
silic frer annealing is rarely the same 
as il diately after rolling. Sheet that 
has 1 twice cold-rolled, and annealed 
at | C. (2000 F.) has a highly de- 
sirable texture. Little X-ray work has been 
don h the hot-rolled sheet. 


*roceedings of the Oxford Conference on 
X-Ray Analysis, March 31, 1944; as ab- 
stracted in J. Scientific Instruments, 
Vol. 21, July 1944, pp. 113-118. 


New Fluoroscopic Methods 


Condensed from “Industrial Radiography” 


Fluoroscopy, like radiography, depends 
upon the shadow projection of material 


more or less translucent to X-rays. It pro- 
duces no permanent record on a film, but 
only a shadow image on a fluorescent 


screen. This lack of record is compensated 
for to some degree by the fact that fluoro- 
scopic examination permits viewing from 
a variety of angles, of importance where 
the: alignment of assembled parts, as in 
non-transparent radio tubes, plastic molds 
with included metal parts, wiring, con- 
nections, etc. 

The specimens should be enclosed in a 
cabinet with the X-ray tube, and may be 
placed in the cabinet manually, or on a 
conveyor, belt, or turntable. Tongs, directly 
or indirectly controlled from outside the 
cabinet, may be used’ to handle the 
specimens. 

screens are available today that are 
almost free from afterglow, e.g., the zinc 
sulphide screen. They are also remarkably 
stable to X-rays, and have an emission 
spectrum coinciding with the maximum 
response region of the human eye. Doub- 
ling. the voltage in the X-ray apparatus 
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BULLET rte. 
CORES a minute 


separated with the 
MAGNETIC ANALYSIS COMPARATOR 


LLL, 
“iy, 


The Magnetic Analysis Comparator permits 
fast, inexpensive, non-destructive separation 
of ferrous materials as to variations in analy- 
sis, condition, structure and processing. Fin- 
ished parts or parts in processing may be 
checked at production speed and need no 
special preparation, as the method employed 
is not affected by grease, dirt, rust or scale. 
The Comparator is compact and portable, 
and the operation so simple that no skilled 
operator is required. With it the following 
separations have been made: 


Differences in chemical composition and 
variations in heat; 

Differences in heat treatment, hardness 
and structure; 

Differences in size and shape; 


Differences in internal strains and 
stresses due to variations in processing 
or response. 
As supplied, the Comparator is capable of 
separating magnetic items that fit into a 3” 
diameter opening. 


Complete information will 
be gladly furnished upon 
request. 






‘‘The Test Tells’’ 





| 42-44 Twelfth Street 
| Long Island City, N. Y. 














MAGNETIC ANALYSIS CORP. 
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“Both Members of this Club” 
See them at the Metal Show 


743 East 143rd Street wv i LS O nm 


New York 54, N. Y. MECHANICAL INSTRUMENT CO.. INC. 
An Associate COMPANY OF AMERICAN CHAIN & CaBLeE Company, INc. 




















increases the screen brightness about seven 
times. 

This gain in brightness by use of higher 
voltages seems to promise an extension of 
fluoroscopic methods to heavier materials 
or to thicker sections in the future. Fo, 
magnesium and aluminum the scattering 
effect does not decrease contrast appre. 
ciably, and for iron and copper the loss 
of contrast by increase of voltage does 
not reach prohibitive values. 

It appears to be within the reach of 
fluoroscopy to inspect at 150 KVP thick. 
nesses of aluminum to 2 in., of magnesium 
to 3 in., and of steel to about % in. The 
sensitivity is better than 5%. With voltage 
increased to 170 KVP, 14 in. of steel can 
be viewed with about 6% sensitivity, and 
at 200 KVP it may be expected that ¥% 
in. steel can be fluoroscoped with about 
7% sensitivity. 

Since shadows in motion are better 
detectable with the eye, an improvement 
of about 15% in intensity discrimination 
can be made if the specimen be moved 
during inspection. 

The Photo-Roentgen process, developed 
for Army medical purposes, will prove 
to be of future importance in industrial 
inspection of mass production. It is a 
recording of the screen image on small 
film, later viewed at some amplification 
in an optical magnifying device. 

A photoelectric cell method may be used 
in connection with the fluorescent screen 
to record deviations from a standar: that 
cause slight variations in brightness on the 


screen. Applications are in checking the 
degree of concentricity of the conductor 
in a cable, or of variations in wal! thick- 
ness of tubing. 
—Mario Iona. Ind. Radiography 1. HM, 
Spring, 1944, pp 28. 
Metallography of Copper-Aluminum 


Condensed from 
“Zettschrift fir Metallkunde 


In order to find a satisfactory explanation 
for the eutectoid disintegration of the beta- 
phase and the nature of the intermediary 
phases, the diagram of state of the copper- 
aluminum alloys was investigated in the 
range from 8.5 to 15.6% Al in solid state 
dilatometrically and resistometrically. 

There are indications in the alpha-solid 
solution range with higher aluminum con- 
tents for an ordered distribution of atoms 
with a weak degree of order. The limits 
of the heterogeneous range with eutectoid 
disintegration of the beta-phase adjoining 
the range of solid solution were found at 
9.3 and 15.5% Al, the temperature of the 
eutectoid transformation at 575 C., and the 
concentration of the eutectoid with 11.9% 
Al. 

Alloys with less than 12 to 12.5% Al 
behave quite differently in tempering and 
quenching than those with higher alum 
num concentration. The former show 4 
dependence of expansion on temperature. 
According to the quenching temperatufe, 
the structure can contain, alpha’, alpha’ 
plus beta’, or beta’ plus gamma’ constit 
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—F. Bollenrath & W. Bungardt. Z. Mecalleada 
Vol. 35, Aug. 1943, pp. 153- 
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éy X-RAY REQUIRES 


Fast - Consistent 
Smooth: Uniform 


FILM PROCESSING 
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Two 17x 14” or Twelve 4x 5° or Four 
4"x 30” or Three 17x 8” or practically any 
size X-Ray Film Automatically Developed 
... Fixed...Washed... Dried every minute ae ea} 
ready for inspection. is aa 


he PAKO X-RAY FILMACHINE 


For Additional Information Write 
PAKO CORPORATION « Minneapolis 11, Minn. 
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FOR METALLURGICAL ENGINEERS 


Quantity Production and Design 


HANDBOOK ON DESIGNING FOR QUANTI- 
TY PRODUCTION. By Herbert Chase. 
Published by McGraw-Hill Book Co., 
New York, 1944. Cloth, 5144 x 8Y> in., 
517 pages. Price $5.00. 


This book should be of great value 
to the designing engineers who have to 
deal with and to choose between so many 
competing methods of fabrication and 
who want an unbiased, clear, and easily 
understandable story of the relative ad- 
vantages and disadvantages, best methods 
of application, etc. 

The book contains individual chapters 
on the design features, advantages and 
limitations of the more common metal 
forms — die castings, sand castings, 
screw-machine parts, stampings, forgings, 
cold-headed products and plastic mold- 
ings — and additional chapters making 
detailed comparisons between specific 
forms. 

Particularly commendable are the 
“rules for design,’’ which I believe cover 
every method of fabrication. Chapter 8 
on “Plastic Moldings” is also outstand- 
ingly interesting and valuable. 

Not all engineers will agree with cer- 
tain of the facts and conclusions pre- 
sented in the book. For example, the 
admonition to designers to let the foun- 
dryman specify casting alloy composition 
on the basis of properties desired will be 
unpopular, since the foundryman can- 
not possibly know or be advised of all 
the service factors that affect the choice 
of alloy. 

There are some inconsistencies as to 
design limitations and tolerances in the 
different chapters on die castings. Also, 
the advantages of combination and unit 
dies are overdrawn, since for best tol- 
erances and structure individual dies are 
preferable. 
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On page 90 and following, the table 
includes some alloys that are not com- 
mercially used and omits others. The 
notes on the usefulness of these various 
alloys do not always hit the ball; for 
instance, under. heat treated aluminum- 
silicon sand casting alloy No. 2 with 
64 to 714% Si is stated to be best suited 
for castings where maximum impact and 
corrosion resistance are desired. This 
alloy has less impact strength than other 
aluminum alloys listed in the same table. 

An objectionable feature is the reference 
to many alloys by a proprietary trade 
mame when other manufacturers are. fur- 
nishing the same alloy without any re- 
strictions. Alloys should be referred to 
by composition or by ASTM or SAE 
specifications unless they are patented. 

On page 85, the statement is made 
that cast iron possesses good corrosion 
resistance; this is hardly correct. Also, 
on page 478, the cost of magnesium 
is given as 30c per lb. in the ingot, and 
again this is hardly in line with ‘the 
facts. 

It is regrettable that no mention has 
been made of powdered metals; also that 
under Plaster Paris Mold Castings noth- 
ing has been said about the so-called 
“Precision Casting’ (Plaster Paris and 
lost wax) method; both of these are well 
worth the engineer's consideration. 

Under “Design of Sand Castings,”’ the 
table on composition and properties of 
non-ferrous sand casting alloys serves a 
useful purpose. An equally comprehen- 
sive table of non-ferrous wrought ma- 
terials would be desirable, especially with 
regard to stampings and die-forged parts. 

Many of these points would not be 
worthy of notice if it were not for the 
fact that the book might steer the de- 
sign engineer along the wrong road in 
these respects, just because it is so good 
and authoritative in general. 

—D. Bascu 





Review of Engineering 


20TH CENTURY ENGINEERING. By C. H. 
S. Tupholme. Published by the Philoso. 
phical Library, New York, 1944. Cloth 
5% x9 in., 201 pages. Price $3.00. 


“20th Century Engineering” is, by its 
own statement, written primarily for the 
layman, but many engineers will probably 
find it of yalue as providing a brief, gen- 
eralized, non-technical review of progress 
in branches of engineering other than their 
own. _ 

While written from the British view- 
point, the subject matter includes much 
of recent American engineering develop- 
ments. Construction details of several Brit- 
ish, American, and German aircraft are 
shown. 

The metallurgical section is concerned 
principally with the light metals. Some 
disagreement might be found with the 
author's grouping of material, as for in- 
stance the placing of ultra-violet light as 
a detecting instrument under electrical! en- 
gineering, rather than physics. 

The book suffers somewhat from censor- 
ship of details about subjects such as 
Radar, and does not profess to be ency<!o- 
pedic over the entire broad field of en- 
gineering. 

—KENNETH ROSE 


Other New Books 


Tue Practica, Desicn or Wetpep Stee. Str es. 
By H. Malcolm Priest. Published by A” an 
Welding Society, New York, 1943. Cloth 8 


in.. 153 pages. Price $1.00. Beginning a 
brief discussion of welding processes and ma , 
this little book gives in concise form much 1e 
information* that the engineer in the field ld 
have at his disposal. Qualifying procedur for 
welding applicants, codes ofthe American Wo ling 
Society, and such matters as stress distribution and 
temperature effects are given. The author was 
formerly a. designing engineer for the American 


Bridge Co., and is now with the Railroad Research 
Bureau, so that beams and girders, columns and 
trusses come in for careful discussion. 


ENGINEERS’ DicTIONARY: SPANISH-ENGLIsH, ENGLISH: 
Srpanisnu. By L. A. Robb. Published by John Wiley 
& Sons, Inc., New York, 1944, Cloth 5% x 8 in., 
423 pages. Price $6.00. The material contained in 
this volume has been accumulated during more 
than 25 yr. The field of this volume is the vocabu- 


lary of civil engineering in all its branches, and 
many mechanical and electrical terms are neces- 
sarily included, as well as some of the terms of 
geology, chemistry and other sciences. No attempt 
is made to deal thoroughly with mechanical oF 
electrical engineering, or with any subject except 
civil engineering and construction. The Spanish- 
English equivalents precede the English-Spanish. 


fiauck Inpustriat Comsustion Data, SECOND EpI- 
T10n. Published by Hauck Manufacturing Co. 
Brooklyn 15, N. Y., 1944, Cloth, 8% x 11% in., 112 
pages. Free to those interested. This is a reference 
book for any one concerned with the selection, 
installation, operation and maintenance of combus- 
tion equipment for either oil or gas on furnaces, 
ovens, kilns, retorts, and: other heat processing 
equipments. The data are described as “down-to- 
earth” facts on industrial combustion and heating 
practice. The book is free to engineers, plant 
executives, etc., who request it on their company § 
stationery. 
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ew surface grinder, particularly 

a to precision grinding and fine fin- 
the tool room, is announced by Con- 
Machines, Inc., 1301 Washington 
Minneapolis 4. It has a depend- 


\ 





able accuracy that enables even green 
operators to do constant fine work. 

With standard grit wheels, it produces 
a fine finish to within 6 micro in. New 
design permits closer inspection of work 
in process and greater convenience. 

The base is recessed to prdvide knee 
room for the operator. Since the saddle 
extends only 814 in. from the table, the 
Operator sees the work without straining. 

ical controls are recessed into the 
front of the base for convenience. 
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Equipment @ Finishes @ Materials @ Methods @ Processes @ Products 


Precision Surface Grinder 


Called the G-1 DoAll surface grinder, 
it has a table travel of 21 in., transverse 
travel of 714 in., with vertical wheel head 
adjustment of 12 in., using a 7 by 4 by 
114 in. wheel. The machine weight of 
2200 lb. insures minimum vibration. 

A hydraulic control unit eliminates all 
piping, and controls the five hydraulically 
actuated movements of the grinder. When 
under automatic operation, the cross feed 
screw disengages automatically. 

An exclusive feature is the adjustable 
wheel guard that enables the operator to 
lower the guard to compensate for wheel 
wear or adjust for individual application. 
The guard is removable without taking 
off the wheel. 


Apparatus to Determine Porosity 


A patent for an apparatus that can de- 
termine the relative porosities of materials 
has just been issued to Stuart H. Hahn and 
Robert H. Judson and assigned to The B. 
F. Goodrich Co., Akron, Ohio. The poros- 
ity is tested by the degree of vacuum in a 
chamber, which is an important part of 
the apparatus. 

Chief ‘object of the invention is to pro- 
vide the mechanism for determining the 
relative porosities of various materials by 
drawing air or gases through the material 


Alloys @ Applications @ Designs @ People @ Plants @ Societies 


and indicating the rate of flow. The appa- 
ratus was originally designed for testing 
the porosity of various types of sponge rub 
ber, but it has many other applications 
the company believes. 

So small and compact that it can be 
easily lifted and transported with one hand, 
the apparatus consists of a vacuum chamber 
placed in contact with the material to be 
tested, a constant speed power driven fan 
for evacuating air from the vacuum cham- 
ber, an outlet port for emitting the air, 
and a pressure gage to measure the degree 
of partial vacuum in the chamber and 
indicating this on a fixed scale. 

An arm connected with the -manually- 
operated switch, which starts and stops the 
fan, forces and holds the measuring indi- 
cator in position when the switch is turned 
off. 

The scale used with the apparatus is 
adhered to a piece of translucent plastic 
and is reproduced on a transparent piece 
of photographic film, with a lamp placed 
behind the printed scale so that the degree 
of porosity can be easily read. 

With highly porous material, the vacuum 
created by operation of the apparatus will 
be slight, and this vacuum increases as the 
porosity decreases. The scale used with 
the apparatus may be graduated in absolute 
units or have no units, and be made to 
show the relative porosities of two or more 
pieces of material. 

Because of its portability, the apparatus 
can be especially valuable as a demonstra- 
tion device to show relative porosities of 
materials. 


{More News on page 1114) 
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| tea text for a postwar 
industrial sermon is that 


given by Eric Johnston.. .““Beaten 
Paths are for Beaten Men.”’ 


Anyone who has followed, even 
casually, his able leadership of the 
U. S. Chamber of Commerce will 
sense that his fight is for men who 
can change over from business pro- 
cedures that simply ECHO, to 
those that SHOUT! 


The trouble is that, to many, 
departure from the beaten path 
presents many unknowns which 
cause hesitation. 


But, there is a painless and 
known way to blaze the trail . . 
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“Beaten Paths are for Beateri Men,” says Sxce Zokuston 


Look, Mr. Johnston, how production and construction men are stepping 
out in front in welding speed and economy with Lincoln “‘Fleet-Welding”’: 


STEP AWAY FROM THE BEATEN PATH WITH ‘‘FLEET-WELDING”’ 





Typical actual step-ups in welding speed reported 
by two fabricators: 


350% FASTER BUTT WELDING 


‘Arc Force’”’ of “‘Fleet-Welding’’ makes pos- 
sible square edge butt joints and two-pass 
welding of plate as heavy as %”’. . . 9” of 
joint per min., compared to 2’’ per min. with 
conventional technique. ..a Pittsburgh 
Tank Builder. 


140% FASTER FILLET WELDING 


“‘Fleet-Welding”’ digs into the corner .. . in 
the case of %’ plate, cuts the amount of 
deposited metal by 50% and boosts welding 
speed from 5’’ per minute to 12’’ per minute. 
Cuts cost 59% ...a Cleveland Structural 
Fabricator. 


Full details and “‘Fleet-Welding”’ procedures in Bul. 440. Free 
on request. Consult the Lincoln Welding Engineer near you. 


THE LINCOLN ELECTRIC COMPANY °« CLEVELAND 1, OHIO 


Atucther LINCOLN Coutrbution to.. 


1944 
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LEA is very much in the 
picture at JACK & HEINTZ 








Recently we were awarded the Army-Navy “E” for work done in 
the important field of finishing . . . for the production of burring, 
polishing and buffing compositions . . . for technical help in aid- 
ing war contract companies to work out fast, efficient methods. 


No better example of this very service can be found than at the 
Jack & Heintz plant in Cleveland wheré LEA is very much in the 
picture. This company had war contracts that called for the best 
in production methods. LEA Technicians helped them work out 
efficient finishing operations and then provided the proper grades of 
compositions. Jack & Heintz is a steady user of LEA Compositions. 


First the proper method; then the proper grade of LEA COM- 
POUND or LEAROK to carry out the finishing operations . . . 
this is the essence of the LEA Service to plants with burring, polish- 
ing or buffing problems. 


THE LEA MANUFACTURING CO. 


WATERBURY 86, CONN. 


Burring, Buffing and Polishing .. . Manufacturers and Specialists in the 
Development of Production Methods and Compositions 
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Semi-Continuous Strip Pickler 


A new design of semi-continuous strip 
pickler eliminates the welder or stitcher 
looping pits and shear usually required, thus 
reducing space and installation and oper. 
ating costs. It was made by the United 
Engineering & Foundry Co., First National 
Bank Bidg., Pittsburgh, and placed in oper. 
ation at the Bopp Steel Corp., Detroit, 





which produces cold rolled strip steel from 
purchased hot rolled. bands up to 22 in 
wide. 

Tub pickling was previously used, but 
this was not fast enough for war times. 
The new installation is called “semi-con- 


tinuous” because the front end each 
coil is pushed through the first tank by 
the leveller unit from the coil | At 
the opposite end of the first tank the strip 


is picked up by rubber covered pinch rolls, 
which feed the strip through the second 
tank, thence through several tanks to. the 
drier and recoiler. 

A visitor is impressed by the clean-cut 
and tidy appearance, accessibility of all 
parts, and absence of overhead fum« ducts, 
the fumes being collected at the cnd of 
each tank by compact hoods. This pickler 


system has a definite application small 
plants similar to Bopp. 

Lengths of the pickle tanks are deter- 
mined by the minimum thickness of the 
strip. The number of tanks is detcrmined 
by tonnage required. The width of ‘he line 
depends on the strip requirements of the 
individual plant. 

The crew consists of a pickle house fore- 
man, two men to operate the line, and a 
crane operator. Critical materials have been 


eliminated in construction. The tanks are 
so well insulated that heat losses are low. 
The cost per ton of pickled steel is vety 
attractive. 

In the accompanying photograph, the raw 
coils have been placed by crane on a gently 
sloping ramp. Here tie wires are cut, 
corners clipped and coils made ready to roll 
onto the coil box immediately after the tail 
end of the preceding coil has left the coil 
box. 


@ A die for coloring plastics is announced 
by Krieger Color & Chemical Co., Holly- 
wood, Calif. Called “Kriegr-O-Dip W,' * 
does a complete job of washing, polishing 
and mordanting the plastic. The dye 
heated in a vat at 160 to 170 F. Extruded, 
molded and fabricated parts can be dyed 
with this formula without crazing, etc. Dies 
are non-inflammable and can be reused. 
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SUPERIORIty in TUB 
is the Result of 


Intensive Specialization 


(IN SIZES °/ AND UNDER IN MANY METALS) 


FOR EVERY SMALL TUBING APPLICATION FROM %" OD DOWN 


3 


— 


SUPERIOR as Seamless in various analyses. WELDRAWN <a@ PIRAws Welded and drawn Stainless, **Monel”’ and **Inconel”’ 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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CONSTANT 


ALLEN BILLMYRE 
BLOWERS and EXHAUSTERS 


vs. 


VOLUME PRESSURE 
determines correct choice 


‘of blower equipment 


The Allen Billmyre line of blowers includes exactly the right type 
and size for any operating conditions. 


Billmyre Turbo centrifugal type Blowers (as illustrated above) 
deliver constant pressure under wide volume variations. 


Pottstown Rotary type Blowers (as illustrated below) deliver 
constant volume under all pressure conditions. 


Both types of these blowers operate with extreme economy and 
lowest upkeep expense. Both, by elimination of friction-producing 
wearing parts, save on replacements, require no internal lubrication. 
Both, by reason of simplified, rugged construction, give extra long 
service. 


Help in selecting your blower equipment for the results you need will 
be found in free descriptive bulletins which will be sent you on request. 


Allen Billmyre Co., 451 Fayette Ave., Mamaroneck, N. Y. 


CONSTANT 
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Gold, as Parting Agent for Plastics 


The Eastman Kodak Co., Rochester, N. 
Y., is fulfilling a contract in record time 
through the development of a new parting 
agent and handling technique for the pro. 
duction of assembly fixtures of Durez phe. 
nolic casting resin. 

This parting agent, gold, was plated to 
the master steel mold to solve two problems 
heretofore hindering mass production of 
plastic tools. Since phenolic plastic casting 
resins contain acid, it is necessary to protect 
metal forming molds from an unfavorable 
acid reaction. 

Gold, resistant to all acids, aqua regia 
excepted, not only solved this, but with 
a thin coating of wax, proved to be an 
ideal parting agent in place of the usual 
organic material that had to be applied 
before cach individual casting. 

Through this application of gold plating 
and through their own handling technique, 
Eastman engineers are now casting plastic 
fixtures that will maintain a tolerance of 
+0.001 in. in a total of 3 hr., VY hr. of 
which is labor. A casting from this same 
mold, protected by an organic coating and 
utilizing traditional casting techniques, 
would ordinarily require 15 hr. to complete. 
Five hr. of preparatory labor wouid be 
consumed. 

Preliminary to gold plating (Wittenberg 
Process-—0.0001) the mold was first cop- 
per plated (0.0003), then nickel ted 
(0.0001). By disassembling and p!:ting 
individual parts of the mold, a high ree 
of accuracy was obtained. 


Surfaces that did not come in tact 
with the casting resin were masked {.. the 
gold plating operation. The cost of zold 


0.0001-in. in thickness is approxi ately 
$0.13 per sq. in. On the mold refericd to 
above, the entire gold plating cost |« 1an 
$200. 


Plier for Irregular Thicknesses 


A new improved plier provides a self- 
setting pressure spindle to compensate for 
any variations found in the thicknesses of 
metal or parts clamped. This “Vari-grip,” 
made by Kmw-Vise, Inc., Detroit, is pat- 
ticularly adapted to the aircraft industry, 





where the holding of skin or metal on ait- 
plane wings during riveting operations 
presented a new problem. 

It handles variations in thickness up t0 
3 in., is 8 in. long, and weighs 22 oz. Its 
throat capacity is 0 to % in.; depth, 25% in. 
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TO YOUR SPECIFICATIONS 


@ Why not consult us about 
multiple piece motor frames ar:d 
their advantages? Our experience 
covers a wide field of this type 
of work, including the forming 
and welding of the frame itself 
... Shrinking an outer band 
over the inner band... welding 
of bracket pads and other multi- 
ple piece work for motors. We’ll 
be glad to consult with you on 





the saving of materials and ma- 
chining. We are prepared now 
to talk about this type of con- 


tract work for postwar produc- 
tion. Get in touch with us today. 











WELDING COMPANY 


WEST 117th STREET at BEREA ROAD + CLEVELAND 7, OHIO 
































Parts Cleaning System 


A new parts cleaning system, combining 
the utility of two washers into one self. 
contained portable unit, is introduced by 
Gray-Mills Co., Evanston, Ill. Large parts, 
requiting individual handling, are cleaned 
of grease and grime by a strong stream of © 
solvent pumped from the tank below. Smal]. ~ 
er parts may be washed in quantity jp © 
pouring them into a basket and immersing F 
in solvent. ! 

A 2-section shelf may be removed, giy. 
ing access to the dipping tank below. The 
dipping basket rests on a hand-operated 
“swisher” device that agitates the fluid — 
Castings, gears, bearings, carburetors, air 
: cleaners, machine products and tools may 
be washed quickly. ; 

The unit is portable, equipped with qa ~ 


built-in gear-type pump, with a safety cover _ 
cutti fluid yg to eliminate fire hazards. The “Flo-Bac” 
Face pay | solvent is used cold, and degreases without 
’ 


pitting or corroding. The same solvent js 


continually filtered. Two models are avail- 
Ls able. 



















































E RING PINS or cylinder barrels... shells or ship 
shafts... plants that make them use cutting fluids— 
most often good cutting fluids. Often, however, one 





@ A new alkali cleaner, Nielco 19 for 
cutting fluid is expected to fit every job. Usually it brass, copper, bronze, German silver, gold, 
won't, for when the operation—speed, feed, tools or | nickel, etc., has recently been introduced 

‘ / ns : by Niéelco Laboratories, 19720 Florence 
stock are changed a new set of conditions exist. Road, Detroit 19. The manufacturer «lain 
That means the cutting fluid: factor must be consid- ability to clean all traces of oil from scams, 

d full tal d th ‘oht fluid pin holes, etc., at the same time removing 
ered careilully on every job—an © rg. uw | all atmospheric oxides, thus elimi- ating 
determined for it. Such consideration pays well. | additional operations. 


The stainless steel parts illustrated above are a 
good example. It is obvious from these unretouched 
illustrations that the piece on the right has the bet- 


ter finish on both face and thread. This improve- Magnetic Separator for Ore 

ment over the left hand piece was due solely toa Adthew magnetic separatot for cond 
change in cutting oil to the right oil for the job. trating of ores and minerals by the wet 
And this right oil proved to cost 14c per gal. less, Mie. Co, ee by Stearns Mugnette 





on the machine. In this case a simple blend of The material goes into a sim en- 

Stuart's Thred Kut 99 was the answer—but it might | closed spout and a controlled water pressute 

| feed. This creates a high disseminating 

have been any other of several Stuart Products. | effect to spread the material in 2 thigi 

a See 3 The important fact is found uniform layer to the underside of a sub- 

ONT es et F . ‘ali merged moving belt. Here it is pi 1 up 

AT THE in the experience and Sspeciail- | by the intercepting magnetic field and caf- 

METAL SHOW zation of Stuart Oil Engineering ried through the successive magneti« 7 

ys . . | individually controlled by rheostats, whic 

the above parts yr applying proved products... | provide a clean product of concentrates, 
and hundreds of in helping you find the right | middlings and tails. 

others will be cutting fluid with the least The water sprays are of ingenious de- 


on display at the sign and conveniently located to control 














Stuart Oil exhibit trouble and cost to you. Let | the direction and amount of flow to prevent 

.. . drop in. a Stuart Oil Engineer work S | contamination of material from floating 
with - bs | impurities. 

[L ee nnn . you. : Clean separation by the Stearns Type 


‘MWI” magnetic separator unit is further 
augmented by a special patented design 
of magnet pole pieces that subject the ma- 
terial to a zigzag movement as well as @ 
| rolling, cleansing action while in process. 
| The magnet poles and belt are sub 
merged while the coil windings are not 
submerged, and, therefore, not subject t 
moisture or sweating. They are amply 
protected, however, against physical damage ~ 
and water splash by metal jackets that pro | 
vide ventilation by complete air circulation, 7 
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LIMITED 
2745 SOUTH TROY STREET, CHICAGO 23, ILL. 


ESTABLISHED 1865 





Worehouses in Principal Metal-Working Centers 
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LAKE ERIE Hydraulic Presses should be investigated by execu- 
tives concerned with metal blanking, forming, drawing or coin- 
ing. They are adaptable to every operation from deep drawing 
of large parts down to shallow forming of small pieces. Our long 
and varied experience in designing and building Hydraulic 
Presses will effect substantial savings in your operation. 


LAKE ERIE ENGINEERING CORP., BUFFALO 17, NEW YORK 
District Representatives: 250 Park Avenue, New York 17, N. ¥Y.; 230 N. Michigan 
Avenue, Chicago 1, Illinois; Harron, Rickard & McCone, San Francisco and 
Los Angeles, California; Buck and Hickman, London, England. 


’ PACEMAKER FOR PRODUCTION SCHEDULES 
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Gast Cleaning 
4g DIRECT PRESSURE BLAST! 


Ruemelin Blast Cabinet provides a fast cleaning action 
by direct pressure blast. Handles a great variety of 
jobs. Simple to operate. No skilled labor needed. San- 
itary. Operator need not wear helmet. Front door 
loading. Saves footsteps and floor space. Low main- 
tenance.cost. No pits or foundation required. Shipped 
assembled for low installation cost. Handles all classes 
of abrasives. Over 1,000 in service in foundries, weld- 
ing shops, steel treating plants, airplane factories, etc. 


Write for Bulletin 32-B. 


Also manufacturers of Welding Fume Collectors, Abrasive 
Handling Systems, Cloth Dust Filters, Blast Rooms, and accessories, 


RUEMELIN MANUFACTURING COMPANY 


3894 NORTH PALMER STREET MILWAUKEE 12, WIS., U.S.A. 


eq Va 


SAND BLAST EQUIPMENT.- TUBULAR DUST FILTERS. 
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Turret Lathe for Carbon Electrodes 


Claimed to be the first special machine 
built for manufacturing all sizes of carbon 
electrodes used in electric furnaces for 
making high grade alloy steels, a hollow 
spindle turret lathe has been turned out by 
Mackintosh-Hemphbill Co., Pittsburgh. 

It performs all machining operations up 
to 31 in. in diam. and 12 ft. long, as welj 





as working on electrodes as small as 5 ft. 
long and 11 in. in diam. The machine js 
the property of Great Lakes Carbon Corp, 
Niagara Falls, N. Y. 


With mechanical equipment f 0th 
loading and unloading, the mach cuts 
threads either with the tapering ba the 
rear of the bed or through specia ne 
in the apron. An anti-friction bear id 
stock, with a 32-in. hollow spi: is 
mounted on forced feed lubricated nze 
bearings. 


Each end of the spindle, with speec -ange 
of 6 to 120 r.p.m., is equipped wit jaw 


universal chucks, supporting the « ode 
while being machined. Levers for age 
operations are at the front of the : ine. 

An electric eye positions the h tock 
so that the loading rig can enter th ile 
without interfering with the chu m- 
inating time usually needed to set ich 
jobs. 


Press for Lock Manufacture: 


A mechanical power press has been de- 


signed to care for requirements peculiat 
to the lock manufacturing industry. It is 
known as the S-40, and was desig and 


buile by £. W. Bliss Co., 53rd St. and Sec- 
ond Ave., Brooklyn 32. 


A compact solid frame of rugged con- 
struction for standing loads beyond the 
rated capacity of the press was employed, 
with the die space and operating area con- 
centrated for specialty dies. The new design 
involves a minimum floor space and overall 
height. 

The press is equipped with a semi-auto- 
matic lubricating system to the essential 
bearings. Many standard parts Bliss 


design, such as the clutch, brake coll slide 
and pitman were incorporated in the No. 
S-40. 

The operating speed is about 125 strokes 
per min.; however, considerably greater 
production can be obtained by attaching 
single- or double-roll feeds to the press. 
Operation of the feed can be front to back 
or back to front. The press is rated at 40 
tons capacity at bottom stroke. 
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Magnesium permanent-mold castings are made 
vith cast-in steel pole shoes. Thus, airplane 
1agneto housings have the light weight 
which only magnesium can provide, plus 
steel’s magnetic qualities. 

Inserts of other metals, when required, are 
but one of the advantages offered by Mazlo 
Magnesium permanent-mold castings. Sur- 
faces are smoother than sand castings and 
grain structures finer. Dimensional tolerances 
are tloser; parts can have thinner -walls. Less 
metal to machine away, resulting in lower 
tabricating costs. 


MAGNESIUM 





#4, Las 


AMERICAN MAGNESIUM 


pat. orF 





Consider the use of permanent-mold cast- 
ings where quantities are sufficient to warrant 
the making of molds. Magnesium is now 
available to manufacturers of other-than-war 
products, upon WPB approval. 

American Magnesium Corporation can take 
care of your requirements for permanent-mold 
die and sand castings, forgings, extruded 
shapes and sheet. For information on the 
availability of magnesium products, call the 
nearest office of Aluminum Company of 
America (Sales Agent for Mazlo Magnesium 


Products) 17710 Gulf Bldg., Pittsburgh 19, Pa. 
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(EF) CONVECTION PIT FURNACES 
Control the Temperature 


Thro 





ughout the Charge 


Large hollow steel aircraft propeller 
blades, after several’ heat treating 
and forming operations, are heated 
for drawing or stress relieving in EF 
circular convection pit type furnaces 
similar to those shown at: left and 
below.* 


Fans in the motor operated covers 
force the atmosphere down between 
baffles and the heating elements and 
the heat up through the charge. The 
material is heated uniformly through- 
out the entire charge, the full length 
of the blades. 


Other products in various shapes and sizes including wire, tubing, forgings, stamp- 
ings, castings, etc., are uniformly treated in EF pit type furnaces and other EF 


continuous and batch type installations. 


Submit your production furnace problems to EF engineers—it pays 


The Electric Furnace Co., Salem, Ohio 


Gas Fired, Oil Fired and Electric Furnaces—For Any Process, Product or Production 





“Installations shown 
are in the plant of the 


Curtiss-Wright Corporation, Propeller Division 


FURNACE 











OIL, GAS or 
ELECTRIC 


For Every Heating and Heat Treating Process 


Aluminum Brazing Carburizing 
Annealing Drawing 

Billet Heating Enameling 
Bright Annealing Forging 

Bright Hardening Hardening 
Copper Brazing Malleablizing 
Controlied Atmosphere Silver Soldering 


Nitriding 
Normalizing 

Soaking Pits 
Scale-Free Hardening 
Quenching Machines 
Ceramic Kilns, etc. 
Process Heating 


We Build the Furnace to Fit Your Job 


THE ELECTRIC FURNACE CO. 


SALEM, OHIO 
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“Plastic Sandwiches,” or 
Composite Plastics 


“Plastic sandwiches” or composite plastic 
have been developed successfully by the 
structural plastics laboratory, Glenn L. Map. 
tin Co., Baltimore 3, with its first applica. 
tion as a loop antenna mounting plate for 
the PBM “Mariner” airplane. 

Two sheets of resin-impregnated wood- 
pulp are sandwiched between built-up plies 
of resin-impregnated facing paper in a 
box-like jig. Alternate materials for face 


plies include aluminum alloy, phenolic 
sheet, fibreglas and fabric. 

The plastic sandwich can be given vary- 
ing properties of strength, weight and 
density through the proper select of 


material for the outer plies and re und 
filler for the core. It can easily be led 
to irregular shapes, and can provi pe- 
cial integral high density areas for special 
stresses, such as the attachment of gs, 
without sacrifice of lightness or strength 

In the case of the loop antenna plate, a 
saving of 32% in weight, 60% in tooling 
costs and 50% reduction in overall cost has 
resulted. This plate provides a bearing sur- 
face for the antenna located aft atop the 
hull. 

The top surface of this plate is flat, but 
the bottom is concave to conform the 
hull’s contour. Normally, this part would 
have been machined from phenolic fibre 


plate with the radius milled out by a con- 
vex cutter, 6 in. wide, and spevially ground 
to the radius of 257/16 in. Three such 
tools would have been needed, to provide 
spares. 

When the core and facing are assembled, 
they are placed in a Kirksite die providing 
the required radius and covered with 4 
flat pressure plate. The die is then placed 
between electrically-heated platens in 4 
hydraulic press. Heated to 300 F., the resin 
in the composite plastic flows as 5 to 10 
p.s.i. pressure is applied. Each molded 
part is left in the press a short time to cure. 

The rectangular sheets are placed in 4 
router board and cut to the desired oval 
shape. After the edges have been sanded, 
attaching and locating holes are drilled 
in a jig, Later holes of various sizes afe 
fly cut on the inner surface of the plates 
to allow passage of the antenna wifing: 
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SHEARS COPPER BILLETS 
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THE 
RELIABLE 
FOUNDRY 





Al a 


PYRO-LANCE 


The Alnor portable Pyro-Lance is a rugged, durable, 
portable pyrometer built with shock-resisting move- 
ment and enclosed extension thermocouple. It stands up 
in foundry service and gives the accurate temperature 
readings essential to low-cost production of sound cast- 
ings. Especially suited for use on molten brass, bronze, 
copper, aluminum bronze, magnesium alloys, and simi- 
lar metals where temperatures are not over 2300° F. Long 
life, enclosed thermocouple takes true readings below 


the surface, unaffected by dross or surface conditions. 


Built in standard range, 0-2500° F. Also with bare wire 
thermocouple for low temperature metals in crucibles or 


ladles. Write for bulletins giving complete description. 


ILLINOIS TESTING LABORATORIES, INC. 
420 North La Salle Street 
Chicago 10, Illinois 








| 








Flame Priming Nozzles 


A flame priming and descaling nozzie 
that removes rust scales from steel plate and 
prepares it for painting is introduced by 
Victor Equipment Co., 844 Folsom St., San 
Francisco. It is easily attachable onto any 





standard Victor welding torch butt——or a 
butt can be furnished. ; 

It has a spiral mixer and gas proportioner, 
which assures freedom from back-fire and 
flash-back. An “‘Airadiator” aluminum cool- 
ing section is at the nozzle head. Replace. 
able skid shoes are of Meehanite, with 
properly shaped lugs that allBw it co be 
dragged at any suitable angle over metal 
surfaces. 


The nozzle is in 4- and 6-in bon 
flame widths. For imaccessible a or 
rivet heads, special circular mu ame 


nozzles are available. 


Turret Attachment for Drill Press 


A new attachment for drill pre that 
is claimed to increase the capacity any 
drill press four times, has recently been 


announced by the Chicago Drille: wp., 
919 N. Michigan Ave., Chicago 1!. It is 
sold under the trade name Quad: 


The unit is a precision-built rotary ‘evice 
that holds feur tools, and the desired tool 
can be placed in work position by a flick” 


of the finger, thus eliminating the necessity 
of changing tools, as in the single chuck 
drill press. 

It will do all the work of any dril! press, 
such as drilling, counter-boring, reaming, 
center-drilling, counter-sinking, spot facing 
and other operations. Yet, according to the 
manufacturer, because the Quadrill holds 
four tools, it actually permits one drill 
press to do the work of four. 


Only the drill in working position rotates 
while the other three remain stationary tof 
safety purposes. The entire unit is ssem- 
bled to the quill of the drill press and 1s 


driven from the spindle. 

Strict alignment and accuracy, as true 4s 
the drill press itself, are maintained. Hard- 
ened friction starter and driver assure clash- 
free synchronization of the driver teeth. The 
four hardened and ground spindles are 
fitted for No. 32 Jacobs chucks, or theif 
equivalent. Ball bearings are in all spindle 
assemblies. 
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fen outlets 
in one compact 
portable unit 


[en-ampere steps in current rating available 
over range of unit. 

Liquid-cooled resistors—the only design of 
its kind for use in constant potential welding. 

10 to 200, 300 or 400 amperes— 60 or 70 con- 
tant potential voltage—for use with multiple- 


operator weld sets. 
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WESTINGHOUSE PRESENTS 

. «+ JOHN CHARLES THOMAS 

SUN. 2:30 EWT., NBC, 

“TOP OF THE EVENING” 
MON, WED. FRI, 10:15 EWT., BLUE NET. 
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= THE NEW WESTINGHOUSE 





TYPE G MULTIPLE-OUTLET 
WELDING PANEL 


Now, with the new Westinghouse liquid-cooled MULTI- 
WELD PANEL, as many as ten welders can operate from a single, 
compact power source. Twenty different current steps are avail- 
able at each of the ten outlets. Transmission losses due to long 
leads are reduced and considerable lead cable is saved. 


This new multiple-outlet welding panel is the only unit of 





its kind using liquid cooling for resistors. This design produces 
a smoother arc, without the current surges common to air- 
cooled units. It also permits smaller size, so that the panel can 
be easily moved—passed through doorways and hatches and 
brought right to the job—-with consequent saving in cable, 
current and operating time. 

Get the facts about how this new unit can increase efficiency 
in your multi-welding operations—write for Booklet B-3352. 


Westinghouse Electric & Mfg.Co., East Pittsburgh, Pa., Dept.7-N. 


j-70432 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 


WELDERS AND ELECTRODES 
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CROWN 





RHEOSTAT & SUPPLY CO. 


Chicago 
Distributors of Green Rectifiers 


Have prepared a demonstration com- 
bining the newest developments in 
electroplating for exhibition in 


Booth C-428 


NATIONAL METAL CONGRESS 


Cleveland 
October 16-20 


The Crown display will feature oper- 
ating models actually plating. 


TAT 


We recommend it to your attention. 


@ 


A Green Rectifier Like This 





will furnish the power supply 
for the Crown demonstration. 


W. GREEN ELECTRIC COMPANY, INC. 


GREEN EXCHANGE BLDG.., 130 CEDAR ST., NEW YORK 6, N. Y 
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Small Barrel Plating Unit 


A barrel plating unit suited for such 
small pieces as springs, catches, rings, pings. 
screws, etc., called the “Barel-Cel,” is agp. 
nounced by Precimet Laboratories, 64 Fulton 
St., New York 7. It is a 2-gal. plating uni 
originally designed for the plating of pre. 
cious metal, but also satisfactory for copper, 
nickel, brass, silver, etc. plating. 

It consists of adjustable cathode and 
anode, and a tilted tub that rotates slowly 
during the plating operation. The power 
unit electric motor can be plugged into 
any convenient outlet. 

Current supply is furnished by two wire 
leads, fastened to the plating current bars 
The tub is removable to permit flexibility 
in handling the solution, such as raising 
to proper temperature. 

There is no waste of materials, such as 
in the basket method of plating. Its ovr. 
standing advantage is its size, which is 
unique in the field of barrel platin; 


Colored Plastic Collets for Gaves 

Black and red collets of Tenité astic, 
tapered and slotted to fit standard | gage 
handles, increase the life of gaging faces. 
The use of Tenite for these collets vents 
scratching or burring of the gas sur- 
taces; thus, most of the gage’s le can 
be used. 

As the “go” and “no go” ends worn 
beyond allowed tolerances, they a nply 
cut off, and an unused end is for 
gaging. Red collets enable the q len- 
tification of the “no go” member: 

To facilitate resetting, the sh r of 
the collet is notched for an en nch, 
and a thin slot the length of ollet 
takes up slack in the locked posit Two 
shallow flat surfaces on the tape ovide 
for dimensional adjustment under pressure. 

Handles of these gages are also made 
of Tenite. They are thus much lichter im 
weight than steel gages, and enal nspec- 





tors to make quicker, more accurate inspec 
tions 

Collets are turned from rod stock ane 
marketed by Turner Gauge Grinding C0» 
Ferndale, Mich. The plastic rod is extruded 
by Detroit Macoid Corp., Detroit; handles 
are molded by Federal Tool Corp., Chicago. 
Tenite is a product of Tennessee Eastman 
Corp.; Kingsport, Tenn. 
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We're pioneers in high frequency heating with 

23 years of valuable knowledge and experience—at your service. 

What we have learned about heater unit circuits can prevent you from making 
costly errors in equipment selection and application. 


Our extensive line of equipment offers you the widest range of power and 
frequency combinations. Choice is not limited to “standard” units. Let a 
pioneering specialist solve your heating problems by giving you exactly the 
right installation for your applications. It will pay you to get in touch with 
us before you choose ANY high frequency heating unit. Write us today. 


witilifae Clean 


DIVISION OF “S" CORRUGATED QUENCHED GAP COMPANY 


119 Monroe Street Garfield, New Jersey 


Builders of High Frequeney Converters Sinee 1892 
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MODEL 149 TYPE 
CALIPER GAGE 






MODEL 49 TYPE 
CALIPER GAGE 


This Model 149 Inside Caliper Gage 
shows you quickly and clearly it the 
bosses on this casting are o.k. - 









The jaws of this Model 49P Outside 
Caliper Gage enter the hole and the 
recess between the fins of a casting to 
inspect the wall thickness 




















' 


The LEasrtesl Way lo Inspect 


OUTSIDE «27 INSIDE 
DIMENSIONS - - - - - 


Dimensions do not have to be limited to fine tolerances in order to get a lot of use from these 
gages. Their greatest value is their convenience — their quick, easy and direct way of get- 
ting into odd positions and telling you whether a dimension is right or wrong, and how much 
wrong. The jaws can be made in every conceivable shape to get practically into any positicn. 


The Model 49 Outside Calipers and the Mode! 149 Inside Calipers a:e 
equipped with Dial Indicators graduated in .01” or \,”. They can be fur- 








_ shed for comparing dimensions or for direct measurements. Though not ’ 
er “ zh precision instruments, they are exceptionally popular calipers. Their 
ond es use has saved many times their cost, time and again. It will pay you to use 
ee td oft 1c «201 them rather than take a chance on many a job. Use them on patterns, cores 
ae wc wr 9° OF ston castings. forgings. tubing, shells, bottles, plastics, formed shapes: in fact, any 
| 5* A Lt pat) Aa te rreguiar shaped workpiece. Ask us about a gage with jaws designed to fit 
Na air. inne K your work 
me : wis aunet “ew vor 


* NS s8¥%cto FEDERAL PRODUCTS CORPORATION 
1144 EDDY STREET, PROVIDENCE 1, R. t. 
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Simplified Dust Collector 


A dust collector for use with Stinding 
and polishing wheels, etc., which runs from 
any electric light socket, is announced by 
Leiman Bros., 107 Christie St., Newark 5, 
N. J. 














































This suction collector handles 600 cw. 
fr. of free air per min. with a h.p. 
motor at 3500 r.p.m. It stands 47 igh, 
with a 9-in. diam. dust bag, 3- pipe 
and elbows, and dust hood. It is a -.mpli- 
fied individual dust collector fo: each 
machine. 

s 


Lathe Angle Plate 


A new lathe angle plate with a ories 
manufactured and sold by Best T: orp.., 
482 Sunrise Highway, Rockville entre, 
Long Island, N. Y., accomplishes many 


unusual operations on any standar:) make 
lathe, and eliminates the need for many 
costly special jigs and fixtures usually needed 
to machine intricate jobs on a lath: 

Known as No. 51, this lathe face plate 
attachment is positioned by a locating nose 
plus in the head stock spindle, and is then 
bolted to the face plate. It is equipped 
with an adjusting screw and the necessafy 
pages so that by the use of size blocks or 
calipers work may be located with a high 
degree of accuracy. 

‘Precision. machined, No. 51 is readily 
set up on the lathe face plate, and without 
special jigs and fixtures it is possible to do 
any of a number of specialized machine 
shop jobs that are frequently required 4m 
making samples or in short or long pf 


duction runs. 

These include offset radius turning, Cut 
ting eccentrics, angle boring, turning com 
pound angles, and other operations that afe 
not ordinarily considered as straight lathe 
work, It is especially adapted to jig and 
fixture work where holes, straight or direc 
tional, must be held and spaced to close 
tolerances. This attachment converts the 
lathe into a miniature boring mill. 
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HYDRAULIC 
PRODUCTION 
PRESSES 


or Every 


|S To bele stele Mb ideyeo WECM Co MM AYANLUME Co) eMEole) ole (o 
ties, Farquhar Presses serve in such 
varied spots as food industry, metal 
ste} d ob ele Mot=ddetcctlor-Mme loteetbeledttele MB oleh 
der metallurgy, dehydration and 
many allied tasks. Our experienced 
engineers will be glad to consult 
fete le MoCo helt: Mette Mi col) Mle) eMc teh gi 0) de) of 
lem, old or new, that involves hy- 
o be ab) bo 0) dole tb Tot slo) MMM 0) 4-\-1-1-1- Same Gol tt 
query will receive prompt attention. 


A.B. FARQUHAR COMPANY 
YORK, PA. 
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—the modern wey to spot 
hidden trouble before 


it happens! 


U ndetected, this 
blowhole in a key 
aircraft casting 
might needlessly 
wreck a plane— 
cost lives. X-ray is 





the only foolproof 
method of looking inside highly stressed 
parts to detect hidden defects and head 
off trouble before it happens. Westing- 
house Industrial X-ray units are per- 
forming many jobs in industry today... 
helping save machine and man-hours, 
critical materials, controlling quality and 
speeding worker training. J-02036 
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See page 90) 














New Saw Blade 


A new saw blade, designed to lessen or 
eliminate operator fatigue, is announced 
by the DoAll Co., 254 N. Laurel Ave., 
Des Plaines, Ill. It is built for the rapid 
cutting of ferrous and non-ferrous alloys. 
Called the “Buttress’’ saw, the innovation 
in design of teeth permits rapid produc- 
tion, parallelism and close tolerance over 
the entire finished cut. 

Tooth gullets are elongated to provide 
room for fast removal of chips to assure 
cool continuous cutting. Teeth are securely 
anchored to withstand shock, and made 
fast in their precision set position by heat 
treatment. High carbon steel of finest qual- 
ity is «sed. 

‘The saw is manufactured in widths from 
14 in. to | in., with various sets and pitches. 


@ A new jig to determine compression 
yield strength in aircraft design, developed 
by W. P. Montgomery and R. L. Templin, 
is being manufactured by the Baldwin Loco- 
motive Work Southwark Dit Philadel- 
phia. Common practice has been to obtain 
values for compression yield in sheet metal 
by testing sheets in packs. With this method 
it is possible to test a single thickness of 
sheet in compression, supporting the sheet 
in the jig with a multiplicity of small 
rollers. The extensometers are attached to 
the edges of the sheet. The testing of the 
material in single sheet simplifies 
the technique. It offers possibilities in 
plastics as well as metals 


torm 


Smoke Remover for Foundries 


Proper removal of smoke, fumes and 
hot air has been an important factor in 
boosting production of magnesium and 
aluminum castings 20 times over pre-war 
levels in the five non-ferrous metal foun- 
dries in New Jersey, operated by Echpse- 
Pioneer Div., Bendix Aviation Corp., Teter- 
boro, N. J. 

Twenty-four “iron lung’ power venti- 
lators, developed by the Powermatic V enti- 
lator Co., Cleveland, are used in the five 
foundries, each lung being capable of 
removing from 30,000 to 45,000 cu. ft. of air 
per. min. The lung was first tested over a 
brass melting furnace that formerly inter- 
fered with workers in other departments by 
spreading its fumes to all parts of the plant. 

The lung discharges impure air so high 
above the roof that it will be impossible 
for it to re-enter via open doors, windows 
or idle ventilators. During a rain one 
can look straight up through the venti- 
lator’s unobstructed “throat” and see fumes 
being sucked upward, without getting wet. 
Downpours of rain are, in fact, shunted 
aside by the force of the discharged air 
stream. 








STRESS—RELIE! 
GRAM: Heat-rat 

justable to 175 

for 48 hr. max 

matically going into 
timed soak 2, acijust- 
able to 10 hr Kj 
cool - rate 3 follows 
automatically, st 
able to 175° F, for 
40 hr. max.; fine! 'em- 
perature 4 moir ed 
until manvolly e: ded. 


* SIGNAL LIGHT INDICATIONS 
* NO SPECIAL CAMS TO CU7 
* NO EQUIPMENT TO SCRAI 





Completely automatic, ATC T-t « on- 
trollers provide accurate contr::' of 
any combination of straight-‘ine 
heating, soaking or cooling sta::<s. 
Interwires in circuit vf any st2.d- 
ard thermocouple and pyrome ‘er- 
controller (potentiometer or <il- 
livoltmeter type). Operating 
principle has been thoroughly 
proven in numerous installations 
over two years. Designs embody 
greatest flexibility with simple 
knob settings made once on one 













instrument. Write for data, out- 
lining your program. 
See out CARTS 4 the, 
<n | NATIONAL METAL CONGRES~ 4 
mT \CLEVELAND-OCT. 16-29 <> 
\Booth PSS | 
Electronic Input Controller 


for accurate control of 
temperature in Electric 
Furnaces and Ovens. 


Line of Signaling Timers for 


protection of furnace work, 





Many redesigns and im- 
provements to ATC’s com- 
plete line of Motorized 
Operators and Automatic 
Time Controls. 





ATC COMPANY, Inc 
+ LOGAN S17 PHILA. 44, PA 
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"New models, new 
features and proven’: 
performance make 
Despatch furnaces a 
logical choice for ALL 
HEAT TREATING PROCESSES 
from 200° F. to 2500° F. i ikcdpatch pit teimene Ser teonpeeliiiaanidive, ote. Wall 


Ded gich pit furnace with quench for non- 
flexible. Many sizes. 


WBus castings, shapes, rivets and sheets 


Hardening Tempering 

Drawing Annealing 

Forging Normalizing 
Forming Stress Relieving 
Bluing Metal Testing 








NON-FERROUS Despatch rotary hearth furnace for hardening and 


Solution Heat Treating Aging forging. A high output unit. 
Rivét Heating Preheating 


cy 
D eich conveyor furnace for preheating alum- 
i or magnesium billets (for extrusion) 


VISIT BOOTH NO. 


526 
AT THE METAL SHOW 


“0 Spatch furnace, platform loaded, with elevator : 
“quench arrangement. You’re sure of a cordial welcome 
at the Despatch Booth, so drop 
in for a visit.. Despatch engineers 
will be glad to talk over your 
heat treating plans and problems. 
And they’ll give you important 
new details about recently-de- 
veloped. Despatch furnaces and 
systems for heat processing ap- 


Despatch robot-type conveyor furnace (electric) for plications. Remember 2. ae it’s Despatch conveyor f f rh | 
automatic transfer, heat treat and fast-quench of sheets. Booth 326. ; heat treating nahin Gaiadesaas. rade 


Despatch stress relief furnace for cast or 
welded sections. Has auto. program control. 





IF YOU CAN’T ATTEND the 
show this year, then write 
for new bulletins describ- 
ing Despatch Furnaces. 


Pa eR aveg RAe 
ow 


2 


— oe os as soya iene ’ ; a wae ee - a 4 sas ; RBS. i os 
OVEN COMPANY «i: fe Msaa besa ps 
me MPANY MINNEAPOLIS 2 aia 
ate Sastn espatc ardening furnace, Despatch draw or tempering fur- 
: full or semi-muffle. Many stand- nace; electric or gas-fired. Recir- 
ord sizes, gas or oil fired. culating convection heated, 
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See for 


Yourself! 


Sentry Model “Y” 
High Speed Steel Hardening Furnace 





Any Alloy of High 
Speed or High Carbon 
High Chrome Steel 
quickly and easily hard- 
ened—Free from scale 
or decarburization and 
Maximum Hard. 


Sentry Diamond Blocks 
and Sentry Equipment 
in your Plant will give 
you both economy and 
quality. 


No special skill or train- 
ing needed. Ready to 
work for you as soon 
as installed. 


No Generators—No Valves—Everything Automatic 


or 


Bring sample pieces to Booth C-324 at the National Metal Congress 
in Cleveland, October 16 through 20. A furnace will be in opera- 
tion for your examination, observation and demonstration of 
Sentry Quality Hardening. 


Send for Bulletin 1012-6C. 


The Sentry Company 


FUAGORO, NASS., U.S.A. 











Magnesium Preheat Furnaces 


A new magnesium preheat furnace for 
sheets and plates, designed for 600 F. with 
capacity for seven sheets of magnesium 
alloy, up to 4 ft. wide, 12 ft. long and 4 
in. thick, is sponsored by James H. Knapp 
Co., 4920 Loma Vista Ave., Los Angeles 11, 

For maximum usefulness, it ts self-con-. 
tained and mounted on four ball-bearing 





double casters for movement to the presses 
where the magnesium is to be hot formed, 
It provides for loading and unloading 
through seven double doors on either end, 
On standard units, there are double doors 
on each end. 


It is electrically heated, and equipped 
with three blowers on one shaft. Heating 
elements are in the plenum chamber in 
front of the blowers and extending the full 


furnace length. Using a Leeds & Northrup 
potentiometer recorded controller with spe- 
cial contacts, reduced heat input is provided 
for the “soaking” period, or for lov n 
perature operation. 

At the furnace ends, jib boom ith 
chain hoists handle the hot tray loads. For 
moving convenience, they fold back over 
the furnace to make the overall dimensions 
approximately 9 ft. high, 9 ft. wide, and 
17 ft. long. Booms extended, overall! |e. gth 
is about 38 ft. 


Timer for Resistance 
Welding Machines 


A new precise electronic forge-pressure 
timer has been incorporated in its line of 
capacity discharge controls for use with 
stored-energy type resistance welding ma- 
chines, it has been announced by the /das- 
trial Control Div., General Electric Co 

The new timer, which is designed for 
dual pressure spot welding machines of the 
capacitor discharge type, functions to supply 
accurately timed forge-pressure, so that the 
required welding energy, cracks, incenta- 
tions and sheet separation are reduced. 

Calibrated in milliseconds, the timer con- 
sists, of a timing circuit with a regulated 
d.c. source of voltage to assure accurate 
timing; the necessary electronic tubes; and 
a time-delay relay with fixed timing for 
compensating for the delay in the operation 
of the solenoid valve on the welding ma- 
chine, so that the forge-pressure can be 
applied precisely at any point during the 
current discharge. 

A feature of the new timer is that it 1s 
mounted on a small steel base so con- 
structed that it can be added to any G-E 
capacity discharge control already installed, 
providing the resistance welding machine 
has a dual pressure system designed for this 


purpose. 
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NORTON 
Kepractotier 


FOR THE METAL INDUSTRIES 































































































For metallurgical processes involving high 
temperatures and severe operating condi- 
tions Norton Company manufactures an 
extensive line of special refractories: 
ALUNDUM (fused Al20;:) BURNER 
BLOCKS that withstand terrific temper- 
atures and severe thermal shocks in billet 
heating, heat-treating and annealing fur- 
naces; ALUNDUM FURNACE TUBES AND 
MUFFLES that give 24-hour operation at 
around 1700°C. for heat-treating cemented 
carbides and tungsten or molybdenum wire; 
CRYSTOLON (SiC) HEARTH PLATES with 
extreme abrasion resistance whose strength 
permits thin cross-section for rapid heat 
transfer; REFRACTORY CEMENTS that 
give (for example) 470 heats in a Detroit 
Electric Furnace melting pure nickel, over 
600,000 pounds of Cupro-nickel per fur- 
nace lining. 
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NORTON COMPANY 


WORCESTER 6, MASSACHUSETTS 
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IF THERE IS A FLAW 
‘‘FLASH-O-LENS” 


WILL FIND IT/ 









The new FLASH- 
O-LENS offers 
foundry - men, 
machinists, and 
many others en- 
gaged in produc- 


Send today for tllustrated 











IMPE 
Manufacturers 


ing metal parts for war contracts an efficient. economical means 
ot examining the most minute defects during routine inspections. 


FLASH-O-LENS consists of a portable 40x microscope com- 
bined with a perfect source of illumination in one convenient, 
compact unit ... They are available in several models—powered 
by either standard flash light dry cells or by current from 
any AC or DC outlet—and with a selection of various combina- 
tions of lenses, all interchangeable in the one lens housing. 


catalog describing the new FLASH-O-LENS 


me 
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Ninety Feet of Stainless 


Steel Construction 



























'Guakdetdotottaaes ry ya doll mene r 
a 4 Vs y i 


anne ‘ "4 ene LULU 





Here is one of the 
many outstanding pieces 

of equipment we have fur- 
nished for the war effort. This 


machine requires 87 HP to operate. 


We show by comparison, in the illustration below, our MIDGET Wash 
Unit which is powered by a 34 HP motor. 


These two machines, contrasting so much in size and capacity, give 
an idea of the range and scope of the Metalwash Company's engineer- 
ing and construction facilities. 


lf you have either simple or complicated cleaning problems in your 
production lines, or pickling, bonderizing, drying—any combination: of 


metal finishing difficulties, we may be of ex 
ceptional service to you due to our long experi 
ence and our Wide knowledge of this field. We 
cordially invite your inquiry 


Our Special Illustrated FOLDER will be sent 
to you on request. 


AL WZ 
as | ee aNERY cone H 


149-155 Shaw Ave. Fautetucee 
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a Masking J 















MR ie bbs ed | 
igs for Copper Plating 

In a field where previously-used materials 
were severely limited, Plexiglas masking 
jigs are now used exclusively in the copper 
plating of carbon rings by the Morganite 
Co., Long Island City, New York, manu- 
facturers of carbon specialties. 

Because of its machinability, dimensional 
stability, and jight weight, Plexiglas hag 


been found most successful, not onl 
ducing rejects but also stepping up 
duction rates. Carbon rings to be plated 
are inserted in grooves 1/64-in. wide on 
either side of the Plexiglas jig rings 

They are then mounted in gang fashions 
on a carbon rod; electrodes are atta 
and the entire assembly is suspended 
plating solution. The durability of 


Plexiglas jigs and their resistance 
plating solution makes them highly pra 

In the top photo, a series of Pl 
masking jigs is mounted gang fashi 
i carbon rod. In the lower photo, 


rings, plated except for the narrow 
protected by the Plexiglas masking 
are shown as they are removed from the 


Film for Recording Surfaces 


What the sponsor calls a _ revolutionary 
method of surface inspection is the “Fax- 
film.” It is a plastic film, one surface of 
which is softened by a solvent, then pressed 
into contact with the surface to be exam 
ined. This leaves a 3-dimensional imprint 
on the film, which is later placed in an 
ordinary projector and flashed upon the 
screen—perhaps at 100 magnifications. The 
film kits are put out by Rex D. McD 
engineer and physicist, 5109 Mayfield R 
Cleveland 21 

It takes less than a minute to make th 
exposure, it requires no complicated instru 
ments to apply, is inexpensive, and makes 
an accurate replica. A complete kit con- 
sists of roll of film, bottle of solvent, mois- 
tener and mounting frames for adaptifig 
it to a projector machine. It can be used 
on several materials, such as metal, wood, 


| paper, etc. 
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proved Best By Test 


Brick Masons like to use Ignisite because of its 
creamy consistency and excellent workability. 


Operators like it because they have fewer fur- 
nace failures as Ignisite welds the brick together 
and prevents gases from seeping behind the face 
of the brick. 


Fewer shut downs—longer life of brick 
lining. Less Infiltration of air under re- 
duced draft. Hofter furnaces and better 
furnace control. 








a AVAILABLE IN 3 GRADES - 
Wix:’  SUPER-IGNISITE REGULAR IGNISITE DRY IGNISITE 9 333 
set = Plastic — 3150°F Plastic 3000°F Dry 3150°F a 
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THE M. W. KELLOGG COMPANY 


Sales Office: 225 Broadway, New York 7, N. Y. Plant: Jersey City, N. J. 











Representatives in CHICAGO + DETROIT «© PITTSBURGH + LOS ANGELES 








MIXERS 


THE SCIENTIFIC COUNTER-CURRENT RAPID BATCH MIXING SYSTEM 





DEPENDABLE MIXING PRECISION 
for Metals Industries 


Precision development of formulas for 
powdered metals, foundry sands and re- 
fractories is successfully accomplished 
with “Lancaster” Mixers through coun- 
ter-current mixing plus balanced mull- 
ing action. Batch flow is definitely 
charted . . . the entire batch is uni- 
formly processed . . . particles and 
bond are distributed evenly .. . sizes 
and physical characteristics of grains 
are not broken, crushed or otherwise 
destroyed. 





Available in 9 unit sizes 


and 32 models. 


Illustration shows how material is conveyed by clockwise rotation of mixing pan 
and deflected by stationary side wall plow into the path of counter-clockwise 
rotating plows and muller which are established off-center of pan diameter. 


LANCASTER 


* BRICK 


LANCASTER, 


IRON WORKS, INC. 


MACHINER Y oOlVi io 
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Cemented Carbide Gage Blocks 


Cemented carbide gage blocks in the 
Hoke (square) type, called “Carblox,” are 
announced by Lincoln Park Industries, Ing 
Lincoln Park 25, Mich. They are designe 
as a series of wear blocks to be used og 
the ends of a gage block build-up, since 
they greatly reduce the wear error in gage 
block use and supplement and _ increase 
immeasurably .the useful accurate life of 
present gage block sets. They act as pro. 
tective anvils, preventing wear on the less 
wear-resistant steel blocks. 

Carblox are practically non-magnetic, and 
are highly resistant to corrosion. Ther 
square form allows them to be handled 
easily. They provide large symmetrical 
working surfaces and greatly reduce wear 
by overcoming the tendency to wring the 
gage blocks together, always in the one 
direction. 

Hoke-type Carblox are 0.950 in. sq. with 
0.260-in. holes, and are available in either 
“A” accuracy (0.000004 in.) or “B” accu. 
racy (0.000008 in.) in sets of two 0,050 
in. or 0.100 in., in sets of four (two each 
of 0.050 in. and 0.100 in.), and in sets 
of fourteen varied sizes. 

This set of fourteen, supplemented with 
the standard 81-piece set of gage blocks, 
provides build-ups of practically y de- 
sired range. Special size Hoke-type ‘ arblox 
can be firnished. 


@ Formerly the aileron quadrant °n the 
B-26 Marauder, used in connect with 
a cable drive to activate the aileros, was 
made of aluminum alloy, weighi 7.985 
lb. Now a plastic part, weighin; 1 Ib. 
and outwearing the aluminum, been 
substituted. The part is compressi: ded 
by Continental Diamond Fibre « yrris- 
town, Pa., from mascerated f base 


phenolic (celeron). 





Plants and Slants 


To aid in the design and equipment o! 
plants, particularly for the post-war, ““indus- 
trial dollhouses” have been constructed by 
Westinghouse. Carved wooden figures feép- 
resent workers, ‘machines, conveyors and 
other equipment. Hence, a projected mew 
plant can first be built in dollhouse form, 
and men and equipment moved about, #& 
if on a chessboard, everything having been 
built to scale. Floor and aisle space afe 
ascertained accurately. These “three-dimen- 
sional previews” are considered superior 
former two-dimensional drawings. 





An American boy, former foundry work- 
er, drives his tank through Africa, Sicily 


and Italy. At last a German 88 writes finis 
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How to save time and material on 


INSPECTION COVERS! 
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OLD METHOD. ..3 STEPS 


1. Drill 
2. Place bolt 
3. Hand weld 










NEW METHOD... l Tt 
1. Weld on a 
Nelson Stud 





End-neld mith Nelson Studs = 
in less than 1/2 second! 






























The Nelson Stud Welder will save your time 
and material betause it is the easiest way to 
end-weld studs. Welds made with “Flux-filled” 
studs result in uniform welds with complete 
fusion between stud and metal—the strength 
of the weld is equal to the strength of the stud! 
No holes drilled—hence no weakening of the 
material, and a completely watertight job. 





The Model ““H” 
Stud Welder 





Nelson Stud Welders are fully automatic and 
completely portable . . . they may be operated 
as a production unit, or as a portable handtool. 
It is used in more than 300 industrial plants by 
workers who are averaging 500 to 1000 stud 
welds each per 8 hours. 


Send today for complete details about the 
Nelson Stud Welder, catalog and price list. 
Write to: 


NELSON SPECIALTY 


WELDING EQUIPMENT CORP. 
Dept. MA, 440 Peralta Ave., San Leandro, Calif. 


Eastern Representative: Camden Stud Welding Corp. 
Dept. 22, 1416 South Sixth St., Camden, N. J. 


NELSON ARC STUD WELDER © 
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VAPOR BLAST 


LIQUID HONING 
and FINISHING 


This engineered method of deburring, polishing, and pre- | 
paring metal parts for plating and anodizing, is being used | 
satisfactorily by manufacturers of precision-made parts in 
almost every industry—particularly by makers of airplane 


engines. 





The Vapor Blast Liquid Honing process is flexible and a 
“prescription” for each job is determined by processing 
sample parts to secure the desired results. 








In polishing parts having extremely close tolerance, Vapor 
Blast Liquid Honing has been amazingly satisfactory—in 
precision finish as well as speed. 


VAPOR BLAST MFG. COMPANY 


333 SOUTH 16th STREET © MILWAUKEE 3, WIS. 























Where the Fight for Production is Toughest... 
LAKESIDE’S HEAT TREATING COMES THRU! 
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METAL TREATING INSTITUTE 
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| THE LAKESIDE STEEL IMPROVEMENT CO. 






5418 Lakeside Avenue CLEVELAND, OHIO Phone Henderson ‘9100 
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to him. But his soul goes marching on agg 


back to the old foundry. As a phantom fe 
talks to his old foundry buddies who are 
planning to leave the foundry for “sofy 
jobs. That is the gist of an impressive 


motion picture, “Men of Fire,” put out by 


the Motion Picture Branch, War D 


Industrial Services Div., Room 1315, 1501 J 
Broadway, New York 18. It is well worth — 


showing before plant employees. 





More than 20,000 war workers in the 


Chicago district plants of the Carnegie-[jj. 
nois Steel Corp. have been paid $1,750,009 
in lieu of vacations to enable continued 
maximum production. The major part of 
such employees are in the Gary steel works 
and sheet and tin mill. 





The Wyckoff Steel Co. has bought the 
properties of the Empire Finished Steel 
Corp. at Newark, N. J., and Putnam, Conp. 





Alloy Rods Co., York, Pa., one of the 
world’s largest manufacturers of stainless 
steel electrodes, is building a 2-story brick 
structure of streamline design. Complete 
laboratory facilities for chemical and metal- 
lurgical control and research are to be 
included. 





H. K. Porter Co., Inc., Pittsburgh, has 


bought the Fort Pit Steel Casting Co, 
McKeesport, Pa., maker of pressure and 
alloy steel castings, with capacity of 1500 


tons per month. Porter now ope:ates six 
plants. 





In some industrial departments 2s many 
as 85% of the jobs can be performed by 
disabled veterans with limited handicaps, 
it was learned by Westimghouse after a 
survey of 25. of their plants and manu- 
facturing and repair units. Jobs with 
one eye are 85%; by the deaf, with 
one leg, 19%; with men usin itches, 
17%. 

The United States Steel Pri Co., 
U. S. S. Steel subsidiary, has ac: d the 
manufacturing assets of the Ben» tt Mfg. 
Co., Chicagp and New Orleans, maker of 
steel drums. The purchaser is a sheet steel 


fabricator. 





Four well-known industrial designers and 
architects have joined forces in a new firm, 
with headquarters at 228 E. 6lst St., New 
York 21. They are Ruth Gerth, George 
Kosmak, Alexander Kostellow and Rowena 
Reed. 





Though awarding of Army-Navy “E's 
may seem a common occurrence, less than 
4% of our total war manufacturing plants 
have received them. Handy & Harman te- 
cently won their fifth “E.” The Edward G. 
Budd Mfg. Co., Philadelphia, also received 
the fifth “E” recently, and was told they may 
retain the flag for a whole year, instead of 
the usual six months, before being con- 
sidered for renewal. 





A new record in continuous group opera: 
tion of blast furnaces has been established 
at the Indiana Harbor plant, Inland Steel 


Co., where five furnaces have maintained) 
uninterrupted production for more than 


four years. Last year it was considered mote- 
worthy when the five furnaces had come 
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When Your Ideas 
Call for 


The ge of products, either entirely or in part, made of alumi- 
num is going to be vastly increased in the post-war era. 


Lightness combined with great strength, along with consider- 
able -ye-appeal—hence sales appeal—dictate the use of alumi- 
num to a greater degree than ever before. 


Aluminum Refiners produces aluminum alloy ingot that 
will exactly meet your specifications. More than a quarter 
of a century of experience assures ingot free of im- 
purities, enabling you to turn out perfect castings. 


Red 


$ - 
é a ad ua Po = I ; *" 


Refiners 


BOHN ALUMINUM & BRASS CORPORATION. + 


‘ANUFACTURERS OF ALL TYPES AND SHAPES OF CASTI 


NG 


AND 


Detroit 26 


DEOXIDIZING 


BONDS 





saliaallete is 
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FURNACE 
PURGING 
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ERE’S how simple itis: Measure 
specific gravity of generator gas 
with the Ranarex* 


instrument. Then 


continue purge until specific gravity is 
the same at the furnace outlet as it is 


ut the inlet. Then you're svre there's 
no air in the gas. Danger of explosion 
is reduced and there’s no need for 
extra purging time as a safety margin 
Ranarex is a sturdy instrument, con- 
taining no chemicals or fragile parts, 
easy to operate. Write for free bulletin 
) The Permutit Co., Dept. A17, 330 
W. 42nd St., New York 18, N. Y. or 
Permutit Company of Canada, Ltd., 
Monrreal 


*Trademark Reg. U. S. Pat. Off. 








with 


RANAREX 


PRODUCT OF 


PERMUTIT 
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pleted three years of uninterrupted group 
production. With another year of service 
added without a shutdown, the record is 
considered remarkable. 


Frostrode Products has moved to a larger 
plant at 19929 Exeter, Detroit 3, the new 
facilities to permit stepped-up deliveries of 
refrigerated’ welding units, resistance weld- 
ing electrodes, etc. 


Dresser Mfg. Co., Bradford, Pa., will call 
a meeting of stockholders on Oct. 16, pre- 
paratory to acquiring the assets of Inter- 
national-Stacey Corb., Columbus, Ohio. 


The Grahbam-Paizge Motors Corp., Detroit, 
has acquired the Warren City Mfg. Co., 
Warren, Ohio, which constructed a $9,000,- 
000 plant in 1942. Joseph W. Frazer, 
leading automobile executive, was recently 
elected chairman of the board of Graham- 
Paige. 


Rheem Mfg. Co. will operate a plant at 
Williamsport, Pa., to produce 8-in. projec- 
tiles. The company has already turned out 
more than 3.000.000 shells. 


The electrode service engineering depart- 


ment of National Carbon Co., Inc. has been 
reorganized and enlarged. An _ increased 
number of technical advisers have been 


assigned to act as field consultants on carbon 
and graphite electrodes in electrometallurgi 
cal and electrochemical applications 


News of Engineers 


A. J]. Hanlon has been appointed produc- 
tion manager of Harvill Corp., Los Angeles, 
maker of die castings for airplanes, having 
recently retired as manager of the produc- 
tion department, International Nickel Co. 
He has had over 25 years experience in the 
production of metals and their products. 





Ernest H. Wyche, formerly in the metal- 
lurgical department of Carnegie-Illinois 
Steel Corp., is now research engineer with 
the Titanium Alloy Mfg. Co., Niagara Falls, 
ee 3 

Wayne Martin, formerly assistant mate- 
rials engineer, Sperry Gyroscope Co., Inc., 
has been made sales engineer, National 
Smelting Co., Cleveland. He has been chair- 
man of the program committee, Aluminum 
and Magnesium Div., American Foundry- 
men’s Assn., and has served as metallurgist 
with Beryllium Corp. of Pa. and General 
Bronze Corp. He will specialize in the 
application of aluminum and magnesium 
casting alloys 


E. E. Le Van has been elected president 
of Haynes Stellite Co., unit of Union Car- 
bide & Carbon Corp., succeeding the late 
Francis P. Gormely. For many years he has 
taken a leading part in making availiable 
to industry Haynes Stellite chromium-cobalt- 
tungsten alloys and other special alloys. He 
is the author of several articles on metallur- 











USE NO LIQUIDS . . . NO GASES 





Improved High Temperature Safety 
Switch with Manual Reset Button. Available 
with switch normally closed for cutting off 
stopping fan, ciosing valve — with 
switch normally open for lighting lam 
ringing bell—with single pole doubl« 


heat, 





BURLING 


TEMPERATURE 
LIMIT SWITCHES 





MODEL H 


WITH MANUAL 
RESET BUTTON 






ip or 





1row : 
switch breaks heating circuit while ; 
closing alarm circuit. Sturdy, foolproof 
reset button operates from outside of case. 
® Accurate, Rugged, Dependable 
® Corrosion and heat resisting tub: 
e Dial Pointer for easy setting 
© Locking screw locks temperature s«tting 
e Terminal plate has large screw terviinals 
e Snap-action Micro-Switch elim: ates 


contact troubles 


e Range 0-1400°F. Adjustable +ange 
200-300 ° F 


@ Dimensions—5 3” 


x 134” x 3” 








BURLING INSTRUMENT CO. 


MODEL V-I 


For lower temperature 
range from 0-300°F. 
Available for mini- 
mum of 
maximum of 600°F. 
Usual adjustable range 
50-150°, operating dif- : 
ferential may be as small as +% or as : 





suit operating conditions. Turn outside 
to change 
(Sizes 5/2 x 2% x 2%"). 


knob 


Instruments also Built to Specifications 


Send for Informative Bulletin 


a 


—100° to 





large as +5°. Adjustable by screw and 
dial inside case. (Sizes 234” diameter| | 
x 44%” high) 

MODEL D 


Adjustable range 
200-500°F. Tem- 
perature range 
0-1400°F. For use 
where temperature 
must be changed to 





temperature setting. 








Springfield Ave. at Livingston St. 





Newark, WN. J. 
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Visit Our Booth No. 
at the 
Metal Show 


AB Desiccator 
Specimen Cabinet 


= 


= * . 
‘| Metallurgical Testing Equipment 
provides the metallurgist with precision tools 


for accurate and speedy handling of specimens. 


SPECIMEN MOUNT PRESS 
No. 1315 




















A smooth working precision machine designed 


for speed and accuracy in molding specimen 





mounts. The molding tools are lapped fin- 





ished for close tolerance with a perfect fit. 
Either 1” or 144” molds may be used. 


The solid heater, a fast working unit, can be 
raised and the cooling blocks swung into posi- 
tion without releasing pressure on the mold. 


The heater and cooling blocks need not be re- 





moved from the press thus eliminating the pos- 





sibility of accidental burns in handling these 





parts. Press No. 1315 is the improved model 
that will develop a pressure up to 10,000 Ibs. 
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New developments to be demonstrated at the 


METAL SHOW 
BOOTH D624 Upper Exhibit Hall 


The GAMMA SURFACE PROJECTOR 


Combination opaque projector and camera 


The GAMMA MICROFLEX CAMERA 
4A new mirror reflex camera for micro and macro work 
The GAMMA SHOP and BRINNELL MICROSCOPES 
The IMPROVED LEITZ-BLOSJO CARBON METER 
{lso the G & D pH AUTQMAT, G & D ELECTRO 
TITRATOR, PHOTOELECTRIC EXPOSURE 
METERS and COLORIMETERS. 








GAMMA INSTRUMENT CO... INC. 
95 Madison Avenue, New York 16, N. Y. 

















She Cincipsdds METALLOGRAPHIC POLISHING MACHINE 
produces SCRATCH-FREE SPECIMENS EVERY TIME! 





Features 


e No belts, no friction 
drive — direct-con- 
nected. 


e No excessive noise 
or vibration. 

e Bronze bowl, disk 
and ring resist cor- 
rosion. 

e No splashing of pol- 
ishing materials. 

e Baill bearing 
throughout. 


e Easy to clean. 








The Cincinnati Variable Speed Polishing Machine sets a 
new standard of efficiency for smoothness and simplicity 
of operation in the preparation of specimens for micro- 


scopic examination . . . uniformity and scratch-free 
surfaces are achieved consistently — even with inex 
perienced operators — because of the smooth running, 


direct connected, variable speed motor which gives a 
range of speeds between 300 and 3,000 R.P.M. Write 
for Bulletin S9 for full descriptive details. 


THE CINCINNATI ELECTRICAL TOOL CO. 


Cincinnati, Ohio 
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gical and mechanical engineering subjects. 





M. M. Clark has joined Climax Molyb. 
denum Co. as metallurgical engineer for the 
Ohio district, making headquarters at Can- 
ton. Previous connections have been with 
United Alloy, Central Alloy and Carnegie. 
Illinois Steel Corporations. 





R. A. Hartman, for the past four years 
master mechanic for the Crosley Corp. ig 
charge of tool design, process engineering, 
tool room and layout of production lines, 
has joined Kropp Forge Co. and Kropp 
Forge Aviation Co., Chicago, as superin- 
tendent of the machine shop. From 1923 
to 1936, Mr. Hartman was superintendent 
of the Cincinnati Precision Instrument Co,, 
Cincinnati. Between 1936 and 1940, he 
conducted his own designing and engineer- 
ing service. 





R. G. Wingerter, for six years industrial 
engineer, Timken Roller Bearing Co., has 
become assistant chief engineer, Industrial 
Div. He belongs to several technica! and 
CiViC societies. 

Dr. William A. LaLande, Jr., formerly 
director of research, Attapulgus Clay ‘ 0., 
has joined the research and development 
department, Pennsylvania Salt Mfg. ( 
director of research 


Robert L. Irvin has been appointed ks 
manager, Graham plant, Pittsburgh ew 
& Bolt Corp. He succeeds George H. Lee, 
Sr., who will do experimental and a ry 


work for all plants of the corporaticn 





Ralph W. Hisey has been prom« to 
vice president in charge of manufacturing 
and engineering of both the brush and 
machine divisions of the Osborn Mf 
Cleveland. He has been with the co: Ly 
for over 30 years. Hugh M. Little h ye 
come works manager of both divisions He 
was once with the Ohio Crankshaft ‘ 

the American Bantam Car Co. 

H. W. Christoffers, L. T. Dupree and 
R. B. Schneider have recently joined the 
staff of Arthur D. Little, Inc., Cambridge, 
Mass., industrial research organization. Mr. 


Christoffers was previously with Commercial 
Filters Corp., Mr. Dupree with Servel, Inc., 
and Mr. Schneider with the central develop- 


ment group of Allied Chemical & Dye 
Corp. 





M. J. Bobo, author of several papers on 
industrial combustion control, has been 
made assistant general manager of sales for 
the Hagan Corp., Pittsburgh. He is a mem- 
ber of the Association of Iron & Steel 





Engineers and other societies. * 

Charles L. Saunders has resigned as 
branch chief of the Office of Civilian Re- 
quirements to become vice president of 


Wheelco Instruments Co., Chicago. He 
has made contributions to the science of 
instrumentation in many industries, includ- 
ing metals, and is versed in measurement 
and control of temperature, pressure, flow, 
combustion and speed. 





Don J. Peeps, of the engineering staff, 
has been appointed chief engineer, De Vil- 
biss Co., Toledo, Ohio. 
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To protect your product against costly failures due to 
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material with distinctive properties of resistance 
wear, impact, fatigue, corrosion . . . capable of 
sting several times as long as ordinary bronzes. 


.0 engineered alloy . . . with physical properties 
signed to fit the specific application, on the 
isis of over 30 years of specialization . . . includ- 
ng experience with the requirements of more than 
000 customers in diversified industries. 


Quality control to hold these properties within 
1arrow limits . . . and the specialized experience 
lecessary to’produce to a super-standard. 


Diversified production facilities, concentrated and 
coordinated in one place, for working the metal 
by every metalworking process in general use, in- 
luding: 

Sand Casting Extrusion 

Centrifugal Casting Welding (with Ampco-Trode) 

Forging Precision Machining 

. thus making available a complete, self-con- 
tained parts source, 


Engineering and production “know-how” for con- 
rerting your designers’ drawings into a practical 
manufacturing proposition, at a per-piece cost 
commensurate with results, 


1944 


7 





A nation-wide organization of field — 
capable of assisting you in this specialized aspect 
of the modern trend toward engineered materials. 


A record of proved performance under severe 
conditions, in war and as Original equip- 
ment in hundreds of leading makes of machinery 
and equipment. 

A national reputation which makes Ampco Metal 
parts a sales asset for any equipment in which 
they are employed. 





Send us your prints when you are ready to consider 
materials. Write for bulletins. Ampco Metal, Inc., 
Dept. MA-10 Milwaukee, Wis. 


AW-10 


Ampco Field Offices in Principal Cities. 





You are invited to visit the Ampco Metal exhibit (Space 


D130) at the National Metal Congress, October 16 to 20. 
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AND IT WILL OPERATE 
POST-WAR DESIGNED 









ROSS OVENS 








FcoRE BAKING -HEAT TREATING 43 




















GING — SHRINKING. 





\luminum! Magnesium! New alloys! Huge pro- 
duction de manda! What seemed like insurmounta- 
ble problems to the foundries of yesterday are 
already solved for Today and Tomorrow—thanks 
to the ready ingenuity of foresighted foundry man- 
agement and the experience of Ross engineers. 


ROSS OVENS, embodying such advanced ROSS 
features as Zone Heating, Larger Volumes of Dis- 
tributed Air and Constant Automatic Control of 
Temperatures are achieving new standards in pro- 
duction and quality through every step in the pro- 
cessing from the core to the complete conditioned 
casting. As much as 12,000 pounds per day per 
unit with only 2° F. variation in temperature on 
heat treating magnesium castings. Maximum uni- 
formity in core baking, regardless of size of oven. 
The Foundry of the Future is here—now—making 
more and better cores and castings—Gray Iron, 
Aluminum, Magnesium. 


Why ‘not consult ROSS concerning your new 
foundry or remodeling your present one? Write 
us. No ob ligation. 


J.O.ROSS 














The superiority of ROSS 
FOUNDRY OVENS is re- 
flected in the character of 
the prominent concerns now 
using them:—Aluminum 
Company of America; Amer- 
ican Locomotive Company; 


Bohn Aluminum & Brass 
Co.; Chevrolet Motor Co.; 
Chrysler Corporation; Na- 


tional Aluminum & Cylinder 
Head Co.; Pratt & Whitney 
Aircraft Corporation; Pack- 
ard Motor Co.; ‘Reynolds 
Metals Co.; Sperry Gyro- 
scope Co. Inc.; Tube-Turns, 
Inc.; Wright Aeronautical 
Corporation, and many 
others. 





ENGINEERING CORP. 
350 MADISON AVE., New York 17, N. Y. 


CHICAGO 6—201 North Wells St. 


BOSTON 9—179 Milk St. 


DETROIT 4—12953 Greeley Ave. 


ROSS ENGINEERING OF CANADA, LTD., Dominion Square Building, Montreal 
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Briefs on Associations, 
Promotions and Education 


Advance reservations of display space jp 
the War Conference Displays and National 
Metal Congress, Cleveland, the week of Oc. 
16 have broken a 26-year record. Nearly 
1000 metal experts are collaborating in the 
preparation and presentation of some 159 
lectures. 


The Meehanite Research Inst. of America, 
Inc., Pershing Square Bldg., New Rochelle, 
N. Y., bas available for use by interested 
societies a motion picture entitled “The 
Flow of Metal into Molds.” The film, in 
color, shows the action of molten metal as 
it is poured into molds of various sizes, 
shapes and complexities. Prints will re 
loaned upon request. The film consists of 
two reels and is for 16-mm. projection 
without sound. 


Perry D. Helser, formerly chief, Mag. 
nesium Branch, WPB, has been elected 
secretary-director of the newly-formed Mag. 
nesium Assn., 30 Rockefeller Plaza, New 


York. The membership consists of pro- 
ducers, fabricators, smelters and consumers 
of magnesium, numbering 33. Its purpose 
is to develop and increase the use of mag- 
nesium and its products, and to correlate 
technological progress. E. S. Christianson, 
vice president, Apex Smelting Co., Chicago, 
is president; C. G. Loomis, president, New 
England Lime Co., Canaan, Conn . is vice 
president; and C. E. Larson, mea. ager of 
operations, White Metal Rolling © Stamp- 
ing Corp., Brooklyn, is treasurer. 

A prize essay contest was rece:ily com- 
ducted at Tuskegee Institute, ‘labama, 
under the direction of Prof. W. Curtis, 


School of Mechanical Industri W. §, 
Rockwell Co., New.York, manu srer of 
industrial furnaces, offered $100 4 prize 
for a paper on heat treating of als. It 
was won by Alphonso R. Oglet on the 
topic, “The Process of Heat Tre g Steel 
for Practical Uses.” 


Dr. Edward V. Condon, associ.te direc 


tor, research laboratories, Westinghouse, has 
been elected member of the National Acad- 
emy of Sciences, based on outstan:ing con- 
tribution to the field of science. Dr. Condon 
has interpreted spontaneous emission of 
alpha particles from materials like radium. 

The American section, Society of Chem- 
ical Industry, has elected Dr. Norman A. 
Shepard, American Cyanamid Co., as their 
chairman, and Frank J. Curtis, Momnsamto 
Chemical Co., as vice chairman, to serve 


until July 1945. 


Balloting ceased Oct. 3 on officers of the 
Army Ordnance Assn., Washington. Nomi- 
nated for president was Benedict Crowell, 
Cleveland, by profession a mining engineer. 


The Franklin Institute, Philadelphia, has 
received the Ordnance Distinguished Servwe 
award im recognition of scientifu ai en- 
gineering achievement and “in developing 
weapons of increased precision and longer 
service life and for long term tec hnical aa- 
visory service in peace time.” Battelle Memo 
rial Institute, Columbus, also received this 
award, and also for scientific and eng#netr: 
ing achievement.” 


“An almost overwhelming demand for 


METALS AND ALLOYS 








os 








ice in 
tional 
f Oct, 
Jeatl 
in the 
> 150 


rested 


relate 
inson, 
icago, 

New 
; vice 
er of 
tamp- 


con- 
hama, 
artis, 
Vd 
‘er Of 
prize 
ls. It 
n the 
Stee! 


direc- 
e, has 
Acad- 
, COn- 
yndon 
nm of 
dium. 
hem- 
wn A 
thetr 
»santo 
serve 


of the 
Nomi- 
owell, 
ineet. 


a, bas 
erviie 
d ew 
oping 
longe! 
al aa- 
femo- 
d this 


sneer: 
d fot 


ors 








eed 





OCTOBER. 


SERVING THE 








* Refinery Terminal 
-—Pipe Line «Product Line 


TOLUENE UNIT 


TANK CARS 





Typical Sinclair Refinery, Transportation and Distribution Units. 


® SINCLAIR produces oil from more than 8000 
wells located in the United States and Venezuela. 


@ MANUFACTURES all types of petroleum 
products in 10 modern refineries processing 
90,000,000 barrels of crude oil annually. 


® TRANSPORTS 300,000 barrels of crude oil 
and finished products daily through 14,000 miles 
of pipe lines; also employs thousands of tank 
cars and a large fleet of ocean tank ships. 


@ OPERATES a chain of waterfront terminals 
from the Gulf of Mexico to New England. 


@ DISTRIBUTES petroleum products through 
2000 wholesale bulk plants which also service 
a network of many thousands of Sinclair Dealer 
stations. 


@ PRODUCES basic material for manufacture 
of synthetic rubber in one of the largest butadiene 
plants in the United States. 


Sinclair is America’s outstanding manufacturer of lubricants. 





1944 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE. NEW YORK 20, N. Y. 
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HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 


No industry melting com- 
mensurate tonnage* of vital 
metal can quite match the 
brass mills for conservation 
and low meliing losses. The 
savings of metal total mil- 
lions of pounds; ciearly the 
method they use is worth 


noting: 


Virtually all the brass 
mills in North America 
use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 
losses in the field — iess than 1% — 
with superior temperature control and 
unapproached economy of operation 
on high production schedules such as 
we have today. 





Do you have your copy of “AJAX- 
METELECTRIC PROGRESS,” the news 
magazine of induction melting, electric 
heat treating, non-ferrous ingot and al- 
loys? Write to: AJAX ELECTRIC FUR- 
NACE CORP., 1108 Frankford Avenue, 


Philadelphia 23, Pa. 


* UPWARDS OF 5 BILLION POUNDS ANNUALLY 





WYATT 








ASSOCIATE 


~~ AJAX InpuctION MELTING FURNACE 


AJAX METAL COMPANY, Non-Ferrow: lnget Metals aad Alloys for Foundry Use 
AJAX ELECTROTHERMIC CORPORATION, Ajax-Northrup High Frequency induction Furnaces’ 





COMPANIES: Ajax ELECTRIC COMPANY, INC., The Ajox-Huligren Electric Solt Both Furnece 
AJAX ENGINEERING CORPORATION, Ajax-Tamo- Wyatt Aluminum Melting induction Furacces 














CLEANING COMPOUNDS 





PERMAG Compounds are used for Ad 


metal cleaning in large industrial 


plants producing war material. ° 


PERMAG Compounds embrace a 
broad field and serve in many other 
industries. Over 330 specific formulas 
may be drawn upon to meet the 
multi-varied requirements of manu- 
facturers. 


If you have a cleaning problem, 
we invite you to write us. We will 
cooperate with you in every way 


to reach a successful solution. 












for cleaning 


Aluminum, Zinc, Lead 
Die-Castings 

Brass, Copper and their 
alloys 

Steel 


Cleaning Metals prior to 
Black Finishing 
A special PERMAG Compound 


is manufactured for cleaning each 
one of these metals listed above 
—producing a chemically clean 
surface prior to finishing. 


Surface preparation with PER- 
MAG Compounds practically 
eliminates rejects, and have be- 
come the STANDARD cleaning 
agents in many important plants 
throughout the country. 








WY, Be} Of10) fe op 110) B) 0104 No @X@):310):9-UE lO)! 





Main Office 50 COURT STREET 


Nationally represented 


BROOKLYN 2, N. Y. 


Warehouses in principal cities 


In Canada, Canadian PERMAG Products Ltd., Montreal and Toronto 
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space” is being encountered by managers of 
the third National Chemical Exposition apg 
Industrial Chemical Conference at the Cojj. 
seum, Chicago, Nov. 15 to 19. Metals wig 
receive thorough treatment in the technical 
papers. 

At the sixth annual meeting of the Amer. 
ican Coordinating Committee on Corrosion 
4400 Fifth Ave., Pittsburgh, Frank L. fe 
Que, Development & Research Div., Inter. 
national Nickel Co., was elected chairman, 


Dr. William Blum, chief, Section of 
Electrochemistry, U. S. Bureau of Stan 
has been awarded the eighth Edward Good. 
rich Acheson medal and $1000 prize of the 
Electrochemical Society. Dr. Blum has beep 


| instrumental in *standardization of electro. 


plating methods and of plating formulas, 


A large exhibit that will include bun. 
dreds of plastics items used im ordnance 
will be a feature of the fall convention of 
the Society of the Plastics Industry at the 
Waldorf Astoria, New York, Nov. 13 and 
14, 

Additional training courses for plant per- 
sonnel in control and improvement of the 
quality of manufactured products through 
the application of statistical principles are 
announced by WPB. Eight-day full time 
courses are being given at the universities 


of Tennessee, Oklahoma, Nebraska, and 
Iowa; at Princeton and A & M College of 
Texas. 

The American Rocket Society hz: elected 


| officers for the coming year, and | opes to 


resume frequent meetings, elimi ted be- 
cause of war duties of officers and ~ embers. 
The new president is James H. \i yld, te- 
search engineer, Reaction Mot Inc., 
Pompton Lakes, N. J. 


House Organ Notes 


Aluminum Progress, Reynolds Mc«:als Co., 
Vol. 1, No. 2. 

Here is another new publicat in the 
metals field. The following are perhaps 
heretofore unpublished facts about alumi- 
num foil. Reynolds can roll 60,000 sq. in. 
of foil from 1 Ib. of aluminum. Reynolds 
has perfected a laminated foil ich, as 
packaging material, affords almost as much 
protection as solid metal, though costing 


and weighing much less. A foil-covered 
cannister, such as used to house dental 
impression plaster, proved moisture-proot 
after a salt spray treatment of 400 hr, 
though the drawn black iron ends showed 


| considerable corrosion. 


Paint Progress, New Jersey Zinc Co., Vol. 
5, No. 2. 

Phosphorescent coating on tape to pfo- 
vide ships’ interiors with an emerged 
light source that permits movement of pet: 


| sonnel during blackouts is a novel appli 


cation of luminescent pigments. The tape 
is prepared by coating a fabric, 4 in. wide 
and several yards long, with a phosphor- 
escent pigment, and with a suitable adhesive 
on the reverse side. It is applied to walls 
of passageways, exits, mess halls, etc., and 


_ to mark and identify obstructions. It ab- , 
| sorbs radiant energy from the ship’s regular 
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bers. COLMONOY Hard Facing Alloys are yaluable 1n 
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Pie every industry facing the problems of wear and 
corrosion. They are available in many different 
grades, with wide ranges in Rockwell hardness, and 
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| have effected tremendous economies when applied 
to oil well drilling and refining equipment, machine 
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welding on apy part of the weldment, top, 
Less HK beads which -equire less inding. Eliminates 
Models Poon. , 3 to 30,000 Ibs., handle wide 
versal too edestal or boom mounted to give 


Co? POSIMMONERS 
bottom, sides—to produce more uniformly perfect 
aly handling delays, converts ‘ handling time” into 
Ng “welding time’”’—saves crane service, saves floor 
More Wel space. Table revolves a full 360°, tilts up to 135° 
range of ndle larger unbalanced loads. 
maximum Ses and working clearance. 


mt C-F Positioners enable you to do down-hand 
aiding welds—stronger joints, smoother, neater fillets and 
beyond horizontal, and is adjustable for height. 
Hand or = button operation. These are uni- 

Write for Bulletin WP-22 

















CULLEN-FRIESTEDT CO.. 












SN ALKALIS 
7m for 
METAL CLEANING (i 










The most difficult material to remove 
=: in metal cleaning processes is solid dirt, 
E~ such as carbon and particles of polishing com- 
Vo pounds. During operation this dirt is dispersed 
“in the cleaning solution. When the cleaner contains 


ante Pap — <— a 


—<-—<—.__ —— <—m . 


Deflocculating the removed dirt is one of the important 


ei el “SS me quick wetting, high emulsifying power, free rinsing. 
Ask for a copy of ‘“Alkalis for Metal Cleaning” which reviews 
sodium metasilicate and sodium sesquisilicate metal cleaners 


METSO GRANULAR Sodium Metasilicate U. S. Pat. 1898707 
METSO 99 Sodium Sesquisilicate U. §. Pat. 1948730, 2145749 


PHILADELPHIA QUARTZ C(O. *° Dept. C. 125 S. Third St., Phila. 6 


Cleaners 


functions of silicates in metal cleaning. Other properties are . 
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lighting system, later emiting it as visible 
light when the regular lighting system js 
turned off. 


Vernon Alcoan, Vernon Works, Aluminum 
Co. of America, Aug. 21, 1944. 

Potential post-war volumes of accumy. 
lated demand for common household items 
have been computed by S. H. Slichter, pro. 
fessor of economics at Harvard. Expressed 
in millions of units they are: Vacuum 
cleaners, 3.5; clocks, 7.2; radios, 23.0; re. 
frigerators, 5.2; electric irons, 10.3; washing 
machines, 3.1; ‘wellle irons, 1.5; percolators, 
3.7; toasters, 45. 


Welding Briefs. 
May-June, 1944. 

“Requiring less time than a second hand 
takes to travel around a watch dial, 1200 
tons of steel were brought to the ground 
as molten Thermit steel and slag bit through 
the supporting columns of a large traveling 
coal and ore bridge at the South Chicago 
plant of Interlaken Iron Corp. The bridge 
was 300 ft. long, 80 ft. high and 30 fr. 
wide. Around 4 of 8 columns holding up 


Metal & Thermit Corp,, 


the structure retorts were built, charged 
with Thermit, then ignited electrically. Ir 
rook 51 sec. to complete the razine job.” 


The Otis Sheet, Otis Works, Jones & 
lin Steel Corp., July 1944. 


John Gjers, a Swede, invented ¢ tee! 
mill “soaking pit” in England in 15 His 
crude holes in the ground were th. fore- 
runner of the big, modern intricate ingot- 
heating furnaces, to which clings the name, 
“soaking pit.” Prior to Gjers’ invention, 
the ingot was allowed to cool and w.: then 
reheated in gas-fired or coal-heated fv iaces, 
obviously a wasteful, expensive tice. 
Gjers dropped the hot ingots into small 
holes lined with fire brick, which led 
the loss of heat from the exteri: the 
ingot long enough to permit tl KCESS 
heat in the interior to soak throug! the 


outside. 


Aluminum News-Letter, Aluminut 
America, August 1944. 


According to G. F. Begoon, manager. 
Precipitron department, Westinghouse, dirt 
particles are falling upon our cities today 
at the rate of 1950 tons per sq. mile per 
month in Pittsburgh, 1530 toms in Chicago, 


1450 tons in Baltimore and comparable 
figures in other cities. Imagine all the dam- 
age this dirt causes to all types of machinery, 
etc.! 


U. S. Steel News, U. S. Steel Corp. Del- 
aware, July 1944. 

With the advent of this war, the capacity 
of by-product coke plants was insufficient 
to fill the demand, and it became necessary 
to revive beehive coke production. The 
ovens of the Connellsville district of western 
Pennsylvania had been out of service fof 
about 20 yr. The stone in the oven walls 
and fronts had, in most cases, been hauled 
away and used elsewhere. Brickwork had 
partially fallen in. Machinery for drawing 
coke, electric larry cars for charging ovens, 
rails and trolley wires had been scrapped. 
Railroad sidings were often removed. To- 
day the H. C. Frick Coke Co. operates more 
than 2900 reconstructed ovens in the Con- 
nellsville region, producing over 1,500,000 
tons annually. 
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t changes loom ahead in metal fabrica- 
might well consider the low cost processing 
edy output possible in the fields of both 
on brazing and powder metallurgy. 

ave prepared a bulletin with valuable in- 
on on brazing and powder metallurgy which 


for the asking. It contains sketches and photo- 
; of brazing metal application and descrip- 


iterial on powder metallurgy methods. It 
ves illustrations and detailed descriptions of 
w Lindberg High Temperature Brazing Fur- 


s, one of which is pictured above. 


These new furnaces are sturdy, carefully engi- 
neered units designed to operote at a temperature 


Up 


to 2500° F. with precise temperature control 


and heating uniformity, plus a neutral controlled 


atmosphere. They cut production costs to the bone 


and on certain sub-assemblies give more strength, 


simplicity of fabrication and cleaner work. They 
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have outstanding advantages in economy of operation, easy mainte 
nance and operator convenience in loading and unloading. 

In the larger sizes they may also be used for other purposes such as 
hardening high speed tools and dies for your toolroom and for bright 
annealing, normalizing and other heating operations requiring a pro 


tective atmosphere. 
Write for Bulletin 


You should know about new developments in these important metal- 
lurgical fields. Send for your copy today. 


LINDBERG ENGINEERING COMPANY 
2451 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 





Limedll org 


FURNACE S&S 


SU PER-CYCLONE for hardening, normalizing, annealing, 
tempering 








CYCLONE for accurate, low-cost tempering and nitriding 


HYDRYZING for scale-free and decarb-free hardening 
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An accurately ground diamond indenter permits 
measurement directly in fundamental units, easily 
convertible to other systems. The indenter unit, 
equipped with standard microscope society threads, 

is designed to mount on any 


Write for more spec ific data. 


nme... son COMPANY 


ANN ARBOR, MICH. 


— MICROMATIC 


HARDNESS TESTING 


Originally designed as a research 
instrument, the EBERBACH 
MICRO HARDNESS TESTER is 
now in wide use as a laboratory 
production tool for measuring 
hardness of micro constituents 
of metallic alloys. 
highly precise tester you _can 
gauge correctly the hardness of single grains in alloys, 
plated surfaces, nitrided and cyanided layers, and of 
pieces too small for other testers. 


With this 





Bulletin, Copper & Brass Research Assn. 
May 1944. 

Two great copper distillation towers fo, 
the solvent recovery from penicillin are 
now in operation at the plant of Chas 
Pfizer Co., Inc., Brooklyn, the largest many. 
facturer of penicillin in the world. It re. 
quires more than 21 quarts of cultured fluid 
to yield one gram of the dry powder. The 
fermentation cycle is unusually long, and 
exacting conditions of sterility, temperature 
and atmosphere control are required. 
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Gas Furnaces 


TEMPERATU RES 
WITHOUT A BLOWER 


UP TO 2400: F. 


AKER Blowerless Gas Furnaces 
B are very low in gas consump- 

tion, noiseless in operation, 
reach the required temperature rap- 
idly and are equipped with thermo- 
couple and accurate pyrometer. The 
research departments of some of the 
largest corporations have contributed 
to making their high efficiency possible. 


There are 9 standard stock models 
ranging in size from No. 1 (Bench 
type), which is 6” x 8” x 5%", 

No. 24, which is 12” x 20” x 8” as 
illustrated. All provide uniform, con- 


trolled heat up to 1900° F. 

Model No. 5, 6” x 12” x 5”, is built 
especially for treating high speed steel. 
Gives uniform, controlled temperatures 
up to 2400° F. 

We stock one Hydrogen Atmosphere 
furnace, No. 12, with a closed muffle 
8%” x 15” x 2%” high. 

Special size furnaces built to your 
order. Write for descriptive folder 
and prices. 


BAKER & CO., INC. 


: M3 Astor oo Ses ag N- J. 4 
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Meetings and Expositions 


AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
Electric Furnace Steel Committee. 
Pittsburgh, Pa. October 5-6, 1944. 

SOCIETY OF AUTOMOTIVE ENG! 
NEERS, national aircraft « 
neering and production meet 
Los Angeles, Calif. October 
1944. 

AMERICAN SOCIETY OF TOOL 
GINEERS, semi-annua! meet 
Syracuse, N. Y 
1944 

ELECTROCHEMICA! SOCIETY 
meeting. Buffalo, N. Y. Oc 
12-14, 1944. 

AMERICAN INSTITUTE OF MIN 
& METALLURGICAL ENGINE: 
Institute of Metals and Iro: 
Steel Divisions, fall meet 
Cleveland, Ohio. October 16 
1944. 

AMERICAN WE€DING SOCIETY 
nual meeting. Cleveland, ( 
October 16-19, 1944 

AMERICAN SOCIETY FOR ME? 


October 


annual convention Cleve 
Ohio. October 16-20, 1944. 

NATIONAL METAI EX POSIT! 
Cleveland, Ohio. October | 
1944. 


WIRE ASSOCIATION, annual con 
tion. Pittsburgh; Pa. Octo 
16-20, 1944. 

SOCIETY FOR EXPERIMEN! 
STRESS ANALYSIS, fall meet 
Cleveland, Ohio. October |} 
1944 

AMERICAN INDUSTRIAL RADIUM & 
X-RAY SOCIETY, annual meeti: 
October 19-20, 1944. 

INSTITUTE OF THE AERONAUTICAI 
SCIENCES, fall meeting. Dayton, 
Ohio. November 9-10, 1944 

SOCIETY OF AUTOMOTIVE ENGI 
NEERS, national fuels and lubri 
cants meeting. Tulsa, Okla. No 
vember 9-10, 1944. 

SOCIETY OF THE PLASTICS INDUS 
TRY. annual meeting. New York 
N. Y. November 13-14, 1944 

NATIONAL CHEMICAL EXPOSITION 
Chicago, Ill. November 15-19 
1944. 

AMERICAN SOCIETY OF MBECHAN 
ICAL ENGINEERS, annual meeting. 
New York, N. Y. November 27- 
December 1, 1944. 
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By Edwin F, Cone 


Upswing in Magnesium 


In the 25 yr. since 1919 there has been a progressive 
upswing in both the output and price of magnesium metal, 
according to an article in this issue on “Magnesium from 
Sea Water.” In 1920 the production was only 20,017 Ib.— 
in 1943 it was 65,430,040 lb. In 1919 the price per pound 
was $1.83—it had declined to 22¢ in 1943. Originally 
it had been over $5 per lb. in 1914. The 1944 ingot 
price is 20.5¢ per lb. freight allowed, compared to 14¢ 
per lb. for aluminum. 


Contaminated Carbon Steel Scrap 


The contamination of carbon steel scrap with alloys is 
becoming a more serious problem, it was stated at a recent 
meeting of the Steel Div., WPB. Some mills will accept 
mixed shipment of alloy and carbon grades, thus discour- 
aging segregation. Some alloy scrap sells at below carbon 
scrap, thus creating a temptation to mix the two. The 
inventory of alloy steel scrap in the hands of the steel 
industry is over 50% triple alloy types, according to a 
WPB survey, yet consumption of the triple is under 
production. 


Electric and Open-Hearth Alloy Steel 


The production of electric steel for the first half of 1944 
had been at the rate of 35% of the total alloy steel output. 
In January it was 36% falling to 33% in June. In 1939 
the percentage was only 23%, gradually increasing to 30% 
in 1943 according to an analysis published in The Iron Age 

The volume of alloy steel made in open-hearth furnaces 
for the first half of 1944 was 65%. In January it was 64% 
rising to 67% in June. In 1939 the percentage was 77% 
gradually declining to 70% in 1943. 

Whether the decline in electric output in June will 
continue remains to be seen. The increase from 1939 
during the war has been a feature, culminating in 1944. 


Alloy Steel Ingot Output by Types 


A new table of statistics has-this year been established 
by the American Iron and Steel Institute—Production of 
Alloy Steel Ingots (other than Stainless) in 1943. The data 
are as follows: 


athe a a ene INE mes ate 283,507 
| ER AER, DRL tA BLS Rhneien ta 1,133,179 
+ Ree RR TREE Ne EA mT A Rb 8 1,013,572 
| ETE SRE, Se SP ER ry Fay oe aae 835,272 
| FE REYN AES eee. 8 Oe TS 1,144,802 
Cr-Mo : sb Tachesesecdhsedicl | 
MET SIRS SS" Ea ee eh OO 709,734 
il SS i "aR 2,009,112 
Ni-Cr-Mo—All other ..............:ccccccccccscsessneereeeverseneeee 1,727,886 
ie ns See eee ed 1,509,277 

RRS + ORR A | a © 12,573,509 


Comparison with other years is not possible since such 
data have not been assembled. 

The Cr-Mo steels lead at 2,207,168 tons with the NE 
steels second at 2,001,112 tons—interesting facts. The prom- 
inent role of molybdenum in this array is evident—of the 
total 7,787,079 tons or 61.8% contain that element. 


Steel Employees’ Victory Gardens 


American steel companies are now donating a of 
land to its employees for use as Victory gardens ly 
1700 acres are being worked and tended by 43,000 em- 
»Pployees. These gardens in most cases are flourishin xt 
to blast furnaces and steel mills on land provided 50 
steel companies, says the American Iron and Steel In te. 
Approximately 1750 sq. ft. is the average space av le 


to each employee. 


Aluminum for Cans 


Because of the growing shortage of paper and ti n- 


tainers, the War Production Board has made av sle 
some aluminum for experimental purposes durin td 
quarter, 1944, in the manufacture of aluminum < or 
the packing of lard, baking powder, tobacco, tooth | er, 


pharmaceuticals, biscuits, etc. 


World’s Largest Oil Well 


Claimed to be the world’s deepest hole is an oi! well 
in Pecos County, Texas. It is 15,279 ft. deep or nearly 3 
miles. It was spudded on June 30, 1942, amd finished in 
June, this year. It is 20 in. in diameter at the top, tapef- 
ing gradually until it is 734 in. at the bottom. As soop 
as the drilling was completed, more than 600 threadqd 
joints of 5'4-in. outside diameter casing of steel wae 
coupled together and lowered into the well. The weight 
of the casing was 156 tons. 


Magnesium Production 


Official data for the production of magnesium for 1943, 
just recently released by the Bureau of Mines, show that 
183,584 net tons were produced. In 1942 the total was 
48,963 tons. In 1939 the output was only 3,350 tons. 
Because of recent Government curtailment of production, 
the 1944 total will probably be less than last year, making 
the 1943 aggregate the peak for many years. 


METALS AND ALLOYS 








